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ABSTRACT 

The model presented in this document integrates 
authentic assessment with traditional evaluation practices to create 
comprehensive assessment systems for elementary and secondary school 
students. Specifically, the model poses six categories of 
competencies that enjoy high levels of acceptance and construct 
validity: (1) knowledge of concepts, generalizations, processes, and 
strategies considered critical to specific content areas; (2) the 
ability to use complex reasoning processes; (3) the ability to gather 
and utilize information from a variety of sources in a variety of 
modes; (4) the ability to communicate effectively; (5) the ability to 
regulate one's own learning and development; and (6) the ability to 
work in a cooperative/collaborative manner. These competencies are 
meant to be assessed in three basic ways: through multiple 
validations, through secured tasks, and through portfolios. Implicit 
in this model is the identification of world class standards within 
content areas identified as important at the local, state, or 
national level. Six appendices, which comprise most of the document, 
provide definitions of 14 complex reasoning processes; 
subcompetencies of the 14 complex reasoning processes; benchmarks 
demonstrating student abilities in content areas; authentic classroom 
tasks; generalized rubrics for declarative knowledge; and elementary 
and secondary school tasks. (Contains approximately 85 references.) 
(LL) 
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One of the truisms in American education is H that which is tested is that which is 
learned". Walter Doyle (1983) was perhaps the first to bring this to the public's 
attention in 1983 in his commissioned paper for the now famous report, A Nation At 
Eisk (National Commission on Excellence in Education, 1983). Specifically, Doyle 
found that in American schools students soon discover that all things learned are 
not equal - you are tested on some and not on others. Not surprisingly, most 
students choose to ignore the learnings on which they are not tested. Additionally, 
teachers tend to consciously or unconsciously focus instructional energy on those 
learning outcomes that are prescribed (by the school, district o- state). This 
tendency for assessment to shape instruction which in turn shapes learning has been 
documented by many others (Frederiksen & Collins, 1989; Shepard, 1989). 

In and of itself, the tendency for assessment to shape instruction and learning is not 
necessarily negative. However, within American education, the types of 
competencies measured with traditional assessment instruments such as 
standardized tests do not match well with the competencies mandated by parents, 
legislators and the nation at large. On the one hand, the nation at large is 
demanding that public educators teach and reinforce a broad array of academic and 
nonacademic competencies; on the other, traditional forms of assessment focus on a 
fairly narrow range of academic competencies. For example, the national goals 
established by the National Governor's Association at the first Educational Summit 
meeting in 1990 cited competencies such as learning to use one's mind and complex 
reasoning as areas that must be improved by the year 2000. Similarly, the report 
from the Department of Labor entitled What Work Requires of Schools: A SCANS 
Report of America 2000 (Secretary's Commission on Achieving Necessary Skills, 
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1991) lists a broad array of both academic and nonacademic competencies such as: 



o 



o 



o 



creative thinking 
decision making 
problem solving 



o 



o 



seeing in the mind's eye 
self management 



Other national and regional reports have identified similar sets of diverse 
competencies. (Eisner, 1990; Goodlad, 1984; Resnick, 1987; Stiggins, 1991). 

While there is great agreement about the need for reinforcing competencies like 
those listed above, there is also agreement that the current assessment system does 
not address them. This opinion has been expressed by many (e.g., Carey & 
Shavelson, 1989; Frederiksen & Collins, 1989; Shepard, 1989) and has been 
supported by research. To illustrate, in a series of studies at the Mid-continent 
Regional Educational Laboratory, 6,942 items from the Stanford Achievement 
batteries and the California Test of Basic Skills were analyzed to determine the 
extent to which they assess general cognitive competencies (Marzano, 1990; 
Marzano & Costa, 1988; Marzano & Jesse, 1987). It was found that of the 22 
general cognitive competencies that were considered, item* ir. uvj two itat batteries 
assessed only nine of them. Of those nine that were covered, retrieval or recall of 
information was the mental ability most commonly assessed by a factor of 5 to 1 
relative to the next most commonly assessed cognitive competency. In short, there 
is a growing body of theory to support the assertion that the current systems of tests 
measure a fairly narrow range of competencies limited to the academic domain. 



From the discussion above we can conclude that a revolution in assessment is 
necessary given: 1) the need for schooling to reinforce a broad spectrum of 
academic and nonacademic competencies, 2) the tendency for assessment to drive 
instruction and learning, and 3) the strong pattern of current assessment procedures 
to focus on a small range of academic abilities. Indeed, such a revolution is 
currently underway within what might be loosely termed the alternative or authentic 
assessment movement. Wiggins (1989), for example, notes that the authentic 
assessment movement is widening the focus of traditional assessment to include a 
much broader set of abilities. 

Given the recent inception of the authentic assessment movement, it is gaining 
momentum with incredible velocity. In fact, there is concern that schools and 
districts are rushing headlong into the implementation of so-called authentic forms 
of assessment without a clear understanding of what such assessment entails or 
without plans to account for the inherent weaknesses in such systems (Linn, Baker 
& Dunbar, 1991; Sven & Davey, 1990). For example, Williams and Phillips (1991) 
note: 

Thus far, there are very few instances of performance [authentic] 
assessments that have been implemented in large-scale, public 
eH- .cation programs that have attended to measurement issues. In 
. -1 there appears to almost be a disdain for professional standards of 
technical quality among the more committed advocates of 
performance assessment, who believe that performance assessments 
should be implemented prior to consideration of technical quality" (p. 

Regardless of the pitfalls inherent in the authentic assessment movement, there 
have been great strides made in developing new techniques to accommodate the 
expanded notion of what should be assessed. In this paper we describe the efforts of 
the Mid-continent Regional Educational Laboratory to integrate the most current 



research and theory on authentic assessment with traditional assessment practices 
into a model that can be utilized by schools, districts and even entire states to create 
comprehensive assessment systems that cover the breadth of competencies called 
for by the nation at large. We begin with a discussion of the competency areas that 
should be included in a comprehensive assessment model 

THE COMPETENCIES INCLUDED IN AN AUTHENTIC ASSESSMENT 

SYSTEM 

There has been a great deal of discussion as to the competencies that should be 
included in an authentic assessment system. Within this model six categories of. 
competency have been identified. They are: 

1) Knowledge of concepts, generalizations, processes and strategies that are 
considered critical to specific content areas. 

2) Ability to utilize complex reasoning processes. 

3) Ability to gather and utilize information from a variety of sources in a variety 
of modes. 

4) Ability to communicate effectively through a variety of products. 

5) Ability to regulate one's own learning and development 



6) 



Ability to work in a cooperative/collaborative manner. 



These six categories appear to have face validity in that they have been mentioned 
as components in a number of authentic assessment models including those 
described by Baker, O'Neil and Linn (1991), Davey and Rindore (1990) and Linn, 
Baker and Dunbar (1991) among many others. Additionally, these six competency 
areas include those mentioned by Eisner (1991), Fiske (1990), Goodlad (1984), 
Resnick, (1987) and Stiggins (1991) as non-academic competencies necessary for 
success. 



In addition to the fact that these categories of competency appear to have a high 
level of consensus regarding their importance, they also have some degree of 
construct validity from both information processing and systems perspectives. From 
certain information processing perspectives (e.g., Gagne, 1989; Sternberg, 1977), the 
six categories of competencies incorporate the major components involved in the 
acquisition and utilization of information. Specifically, most tasks require the initial 
gathering of information from a variety of sources (Category 3). The information 
gathered can usually be thought of as concepts, generalizations, processes and 
strategies (Category 1). Once information is gathered and integrated into the 
learner's existing knowledge base it is commonly applied in some manner. That is, 
the learner utilizes the information to solve some problems, make decisions and so 
on. All of these activities involve various types of complex reasoning (Category 2). 
Ultimately, a product (or products) is created within a learning experience. Some 
products are natural outgrowths of the task; others are generated for the sole 
purpose of communicating what has been learned (Category 4). Overseeing these 
highly interactive processes are a set of competencies that deal with such functions 
as identifying goals and subgoals, evaluating the effectiveness of one's actions, 
identifying subsequent actions and so on (Category 5). Finally, within most 
endeavors in life, humsji beings do not act in isolation. Rather, as social beings we 
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commonly undertake tasks and solve problems as groups rather than as individuals 
(Category 6). 



The six categories of competencies indigenous to authentic assessment, then, have 
some construct validity in terms of the extent to which they mirror the basic 
components of human information processing. Additionally, the six general 
categories of competencies parallel the basic functions within any open system. 
, Specifically, using Miller's (1978) model of a living system, Hutchins (1991) has 
identified six basic functions inherent in all open systems. They are listed below 
along with the general competency areas to which they relate. 

o accessing information (Category 3). 

o interpreting or decoding information so as to integrate it into the 

system (Category 3). 
o utilizing information to solve problems or address situations within 

the system (Category 2). 
o producing tangible products to be used within the system (Category 

4). 

o regulating the interactions of elements within the system (Category 5). 
c interacting with other entities beyond the boundaries of the system 
(Category 6). 

To illustrate, any open system such as a school district, for example, must access 
information to survive. The district must have access to public opinion, the 
curriculum requirements imposed by the state, income tax regulations and so on. 
However, access to this information is not enough. Rather, the information must be 
integrated into the system such that specific persons and groups understand specific 
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information. For example, curriculum directors in the district would necessarily 
have to understand the curriculum requirements from the state, the board of 
education would have to comprehend current sentiments of the public, and district 
lawyers and accountants would have to be thoroughly versed in tax laws. The 
information that had been integrated into the system would then be used to solve 
problems and make decisions. To illustrate, a curriculum committee might use the 
state requirements to help them decide how to structure the social studies objectives 
they are writing, or the board might use their knowledge of public sentiment to help 
make a decision on a new program being considered. Of course, a natural 
consequence of the flow of information and interaction of groups within a district is 
products. Hopefully, a basic product in any district is student learning. Other 
products would include reports, ceremonies, extra-curricular events and the like. To 
coordinate such a diversity of efforts, regulation and executive control is required. 
Well functioning districts have many levels of executive control with the 
superintendent and the school board commonly at the top of the control hierarchy. 
Finally, a district must interact and communicate with entities beyond its 
boundaries. Such interactions take the form of press releases, meetings with the 
business community, and so on. In short, all open systems appear to have at their 
core the six types of competencies that form the basis of the assessment model 
described in this report 

In summary, the underlying motivation for much of the authentic assessment 
movement is an emphasis on general competencies deemed important in modern 
society. The model proposed here includes six categories of competence that enjoy 
a high level of acceptance and construct validity from certain perspectives. 



ERIC 



t 



SPECIFIC COMPETENCIES WITHIN THE S IX CATEGORIES 



Each of the six categories includes specific competencies. In this section the 
specifics of the six competency categories are discussed. 

Category 1: Knowledge of Concept s. Generalizations. Processes and Strategies 
Considered Critical to Specific Content Areas . 

One of the more dominant themes in the current calls for educational reform is 
enhanced knowledge of domain specific content. This is reflected in the six national 
goals Specifically, Goal 3 of the six identified at the Educational Summit in 1990 
states that students will master complex content in the areas of mathematics, 
science, English, history and geography by the year 2000. 

Unfortunately, mastery of complex content is often translated into a knowledge of 
specific pieces of information. One might say that this is the impetus for such works 
as E.D. Hirsch's popular work, Cultural Literacy (1987). Such an emphasis is also 
reflected in Ravitch and Finn's work, What Do Our 17- Year-Olds Know? (1987). 
However, current research and theory on content-specific knowledge indicates that 
knowledge is somewhat hierarchic relative to the characteristic of generalizability 
and it is the information at the top of the hierarchy that is of the most utility. 
Specifically, knowledge within any content domain can be divided into two distinct 
types: declarative and procedural. Declarative knowledge can be thought of as 
knowledge of who, what, where, when and why (Anderson, 1983; Paris, Lipson & 
Wixson, 1983) and can be ordered hierarchically on the dimension of generality. At 
the "bottom" end of the hierarchy are facts about specific persons, places, things and 
events. At the "top" of the hierarchy are concepts and generalizations. For example, 
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the statement that "John Kennedy was assassinated on November 22, 1963" is a fact 
The statement that "holding high political office often puts the lives of those who 
hold them in jeopardy" is a generalization. Although facts are certainly important, 
generalizations are much more transferable. Quite obviously, the generalization 
about those in high political office can be exemplified across countries, situations 
and ages whereas the fact about Kennedy's assassination is event specific. 

Procedural knowledge can also be ordered hierarchically on the dimension of 
generality. At the bottom end of the hierarchy are algorithms which have specific 
steps that must be executed in a rigid order. For example, the procedure for doing 
three column addition is algorithmic in nature. Again, algorithms are important and 
commonly must be learned to the level of automaticity to be useful. At the other 
end of the hierarchy are strategies that apply to a variety of situations. For example, 
the general strategy of analyzing a novel problem, relating it to known problems and 
identifying important differences is one that is applicable to a variety of situations 
(Sternberg, 1991). 

In short, academic aptitude, once thought of as determined by a single general 
ability (Spearman, 1927), is now conceived of as the mastery of domain specific 
knowledge that is fairly independent of other content domains (Glaser, 1991). 
Although knowledge of the specific types of declarative knowledge (e.g., facts) and 
procedural knowledge (e.g., algorithms) are necessary to content area expertise, 
knowledge of the more general types of declarative knowledge (e.g., concepts and 
generalizations) and procedural knowledge (e.g., strategies) differentiates the expert 
from the novice. More pointedly, experts within a content area tend to approach 
tasks within their domain from a concsptual and strategic level whereas novices 



tend to approach these same tasks from a factual and algorithmic perspective 
(Anderson, 1990b; Smith, Adams & Schorr, 1978). 



Category 2: Ability to T J sc Complex Reasoning Pt-qc ? ^ p<: 

Within what might loosely be called the "thinking skills'* literature, there is general 
agreement that a distinction can be made between the mental processes that are 
used to acquire and integrate knowledge and those used to analyze and utilize 
knowledge (Marzano, et aL, 1988). For example, knowledge integration involves 
such mental operations as relating new information to old information, recalling 
relevant details and creating mental representations of information (The reader 
will note that competencies related to knowledge acquisition and integration are 
embedded within Category 3 of this model.) Knowledge analysis and utilization, on 
the other hand, involves mental operations applied to information that has already 
been acquired - operations that allow the learner to go beyond the simple 
assimilation of knowledge. It is during knowledge analysis and utilization that 
learning is perhaps most dramatic (Rumelhart & Norman, 1981; Vosniadou & 
Brewer, 1987). 

Although there are certainly a vast number of cognitive operations that are oriented 
to knowledge analysis and utilization, there is a finite set that has particular utility to 
academic tasks. These operations include: comparison, classification, structural 
analysis, supported induction, supported deduction, error analysis, constructing 
support, extending, decision making, investigation, systems analysis, experimental 
inquiry, problem solving and invention. These fourteen processes have been 
adapted from the Dimensions of Learning project co-sponsored by the Mid- 



continent Regional Educational Laboratory and the Association for Supervision and 
Curriculum Development (Marzano, 1992; Marzano, et aL, 1992). These processes 
are defined in Appendix A. 

It is important to emphasize that the listing above does not represent or imply a 
continuum of skills, a hierarchy of skills, or even a discrete list of skills. Rather, the 
listing is offered as framework around which classroom tasks can be structured that 
stimulate complex reasoning and knowledge application. Specifically, It is not the 
processes of comparing, extending or decision making that are so important as the 
type of . thinking and reasoning that comparing, extending and decision making 
stimulates about content. On the other hand, these processes do represent 
categories or types of thought that have identifiable characteristics. The importance 
of identified categories of thought that stimulate complex reasoning is stated rather 
strongly by Kulm (1991) as it relates to mathematics assessment He notes that: 
"We need to be able to define and categorize fundamental higher-order thinking 
processes in mathematics, as well as other important processes that have specific 
applications in mathematical contents" (p. 3). That the mental processes listed 
above stimulate complex reasoning within the content areas to which they are 
applied has been illustrated by a number of theorists and researchers (Anderson, 
1990; Beyer, 1988; Halpern, 1984; Mervis, 1980; Paul, 1990; Stahl, 1985; Toulmin, 
Rieke&Janik, 1981;). 
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Thus, a task that was designed to stimulate complex thinking within the field of 
history might be organized around the mental process of "investigation" like that 
below. 

While England was the first country to begin industrializing in the late 
19th century, a number of countries did not start until late in this 
century. As non-industrialized countries now begin to become 
industrialized, it's essential that we understand what effect such 
industrialization might have on the country in question as well as its 
effect on the world community. Select one country in the early stages 
of industrialization and describe those changes that we can predict 
with certainty. Identify those areas that give rise to the greatest 
concerns about the wisdom of transforming that society to an 
industrial society. Describe a scenario that might provide the best of 
both worlds for the country - the benefits of an industrial society 
without its hazards. 

Similarly, a task designed to stimulate complex reasoning in science might be 
organized around supported induction similar to that below: 

Green plants produce their own food by taking energy from the sun 
and using air, water and minerals from their environment. Animals 
eat plants and other animals. When animals die they decompose and 
form part of the organic nutrients in the soil. What generalizations 
can you make about how energy flows through an ecosystem? 
Describe the specific points you used in drawing your conclusion and 
the reasoning behind it. 
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Within each of the fourteen types of mental competencies one can identify 
subcompetencies necessary for successful execution of the process. To illustrate, 
consider the subcompetencies inherent in experimental inquiry: 



a) Ability to explain an observed phenomenon using appropriate 
facts, concepts and generalizations. 

b) Ability to make predictions that logically follow from the 
explanation. 

c) Ability to construct and carry out an activity or experiment that 
tests the prediction. 

d) Ability to relate the outcome of the experiment to the initial 
explanation. 



In this model, these characteristics are referred to as subcompetencies and can be 
thought of as necessary elements of a process or procedure. Thus, each of the 
fourteen competencies mentioned above have subcompetencies. (These are 
described in Appendix B). The convention of identifying subcompetencies with 
complex competencies has received considerable attention from Sternberg in his 
analysis of human intelligence (Sternberg, 1977, 1984). It has also been used by the 
National Assessment of Educational Progress to focus assessment in various content 
areas (Muilis, Owen & Phillips, 1990), particularly in the areas of reading and 
writing assessment (Applebee, Langer & Mullis, 1986a, 1986b). 

In summary, this model defines complex reasoning as the ability to apply knowledge 
in specific content areas via the application of fourteen competencies, each of which 
has subcompetencies. Complex reasoning, then, can be operationally defined as 



13 

IV, 



involving fourteen general types of mental operations each of which requires the 
utilization of specific component competencies. 

Category 3: Ability to Gather Inf ormation in a Variety of Wavs from a Variety of 
Sources. 

Gathering information or data is central to all complex tasks. Relative to school- 
related tasks, the most commonly employed data gathering processes are reading 
and listening. Of course, the process of reading and the subcompetencies involved 
have been studied for years. In recent years there has been a considerable shift 
from an emphasis on the conventions and lower level "atomistic" subcompetencies 
such as a knowledge of letter/sound relationships and conventions of the English 
language to more "top level" active subcomponents of the reading process such as: 

o previewing information before reading and generating predictions. 

o reading to confirm or disconfirm predictions. 

o distinguishing between relevant and irrelevant information. 

o recognizing and clearing up confusing parts. 

o creating mental pictures of what is read. 

o summarizing or synthesizing what has been read. 

Additionally, within the assessment literature there is increasing interest in assessing 
students' abilities to apply the reading process to different types of discourse such as 
narration, exposition, poetry and so on (Applebee, Langer & Mullis, 1986a). The 
competency of reading, then, as it relates to authentic assessment, can be defined as 
an array of top level information processing subcompetencies that can be applied to 
a variety of types of written information. 
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The competencies involved in listening are commonly considered analogous to those 
involved in reading with the notable difference that information is obtained through 
the auditory versus the visual mode. Consequently, the competency of listening 
does not require any "code breaking" of English orthography or a knowledge of 
certain textual conventions such as the layout of a book. However, the competency 
of listening does require the execution of subcompetencies such as making 
predictions, listening to confirm or disconfirm predictions, distinguishing between 
relevant and irrelevant information and so on. Although not addressed with as 
much emphasis as reading and listening, there are a number of other information 
gathering competencies that have been identified as important (Berk, 1986; Finch 
1991b). These include: 

o making observations. 

o developing and administering questionnaires. 

o utilizing various types of data bases. 

o conducting interviews 

While on the surface these competencies look different from each other and from 
the competencies of reading and listening, they have many subcompetencies in 
common. For example, all of the forms of information gathering above share at 
least the following subcompetencies: 

o ability to determine when additional information is useful or 
necessary 

o ability to retrieve information from resources 

o ability to assess the value of information 

o ability to interpret and synthesize information 
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The competencies within the general category of gathering information, then, have 
some common and some unique subcompetencies. One might conclude that 
assessment can be focused on either the unique subcompetencies in a set of 
competencies, the common subcompc^ncies or both. 

Category 4: Ability to Communicate Effectively through a Variety of Products. 

Just as most complex tasks involve the collection of information, so too do they 
commonly involve the creation of products. Some products are strictly mental (e.g., 
conclusions) and, consequently, not necessarily tangible. This is particularly true of 
the products of the fourteen complex reasoning competencies described in Category 
2. For example, the product of a comparison task is a conclusion or conclusions 
about the similarities and differences between the elements that were compared. 
Within a structured learning situation such as school, it is usually required that the 
learner communicate conclusions for the benefit of both the teacher and the 
learner. Communication, then, renders intangible mental products tangible. 
Additionally, it benefits the teacher in that it provides raw data with which to assess 
the learner's mental performance. It benefits the learner in that communicating 
conclusions forces the learner to express thought as language-a representational 
process that a number of researchers and theorists assert forces a level of clarity of 
thinking that cannot be attained without the imposition of the process (Nickerson, 
1984; Scardamalia & Bereiter, 1983, 1986). The most common type of tangible 
communication in schools is a written or oral report Of the two, writing has been 
studied most extensively (Flower & Hayes, 1980a, 1980b, 1981; Hillocks, 1989). As 
in the case of reading, the attention within writing has shifted from bottom-level, 
atomistic subcompetencies such as a knowledge of specific written language 
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conventions to top level subcompetencies that are more active components of the 
writing process: 

o ability to communicate to diverse audiences 
o ability to communicate to serve a variety of purposes 
o ability to communicate effectively through the application of 
quality criteria 

Just as listening shares basic subcompetencies with reading, so too does speaking 
share basic competencies with writing. That is, when speaking as when writing, the 
learner must specify a clear theme or main idea and support that theme or m ?i n 
idea. 

Although not used as commonly as written and oral reports, the following are also 
legitimate ways of communicating the conclusions of a task: 

o a panel discussion 

o a dramatic presentation 

o a videotaped documentary 

o a simulation 

o a debate 

Again, just as the various information gathering competencies (Category 3) share 
common subcompetencies, so too do those included in this category. That is, it can 
be said that all of the communication competencies listed above share the three 
subcompetencies listed for writing. 
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In short, each of the competencies in this category have unique subcompetencies, as 
do each of the competencies in Category 3. Additionally, all share common 
competencies just as all competencies in Category 3 have commonalities. Again, 
assessment may focus on shared subcompetencies, unique competencies or both. 

Category 5: Ability to Reg ulate Oneself 

Perhaps the most important competency area is the ability to regulate oneself. It is 
important because it cuts across all tasks regardless of the type. That is, for the 
most effective behavior a learner must regulate himself while engaging in complex 
reasoning, while gathering information, while communicating conclusions and so oil 
Within the literature on cognition this self-regulating ability receives such labels as 
executive control and metacognition. Drawing from the works of Amabile (1987), 
Brown (1978, 1980), Ennis (1985, 1987, 1989), Flavell (1976, 1977), Paul, et al. 
(1986, 1989), and Perkins (1981, 1984, 1985), in the areas of self efficacy, critical and 
creative thinking, a rich array of self-regulatory competencies can be identified. 
These include: 

o ability to seek different perspectives and consider choices before 
acting. 

o ability to push the limits and persevere in difficult situations, 
o ability to establish clear goals and manage progress through achieving 
them. 

o ability to generate and pursue personal standards of performance. 
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Unlike the competencies in the other categories, these do not appear to lend 
themselves to subcompetencies. Rather, as Ermis (1989) and Costa (1984) assert, 
these competencies are best viewed as mental habits or dispositions to behave in a 
certain way under certain conditions. From this pe< -pective they are difficult to 
teach because they do not lend themselves to a procedural description. That is, they 
are not amenable to being described as algorithms, processes or strategies. Rather, 
they are more accurately described as responses to internal states and, thus, are 
difficult to assess. For example, a learner exhibits the disposition of working at the 
edge rather than the center of her competence when she notices that she is not 
setting or adhering to challenging standards. Unlike the other categories then, the 
competencies within this category do not appear to share common aspects of a 
generic process or common subcompetencies as we have referred to them in this 
model. 

Category 6: Ability to Work in Cooperative /Collaborative Group s. 

One of the major educational realizations within the past decade is that in the "real 
world" many tasks are performed by groups as opposed to individuals working 
independently. Although research on the utility of cooperative learning was already 
well developed by the 1920's, it is because of the work of such individuals as Slavin 
(1983) and Johnson and Johnson (Johnson & Johnson, 1986, 1987; Johnson, 
Johnson, Roy & Holubec, 1984) that the role of cooperation and collaboration has 
been well articulated within education. Specifically, competencies such as the 
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following have been identified as necessary for effective cooperative/collaborative 
work: 

o ability to work toward the achievement of group goals 
o ability to contribute toward group maintenance 
o ability to communicate interpersonally 
o ability to self-assess and monitor own behavior 

Like the competencies with self-regulation these do not appear amenable to 
subcompetency. Again, they are more dispositional and less procedural in nature. 

In summary, the six genera 1 competency areas each have identifiable competencies. 
Additionally, some competencies within categories share subcompetencies. Any 
comprehensive assessment system would necessarily address ways of gathering data 
on these competencies and using this data to assess students. 

THE ROLE OF DOMAIN SPECIFIC KNOWLEDGE 

A cursory reading of the six competency areas might lead to the false impression 
that domain specific or content specific knowledge has been placed in a secondary 
role in lieu of more general (e.g., complex reasoning) or non-academic (e.g., self- 
regulation) competencies. On the contrary, it is an assumption of this model that 
the six general competency areas take on meaning only as they are applied to 
domain-specific tasks. Specifically, the use of concepts, generalizations, processes 
and strategies (Category 1) takes on meaning when applied to a specific - ent 
area such as mathematics or geography. The use of complex reasoning processes 
(Category 2) such as problem solving and invention is meaningful when applied to a 
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specific content area such as English or science. Similarly, the effective collection 
and synthesis of information (Category 3) and the effective reporting of conclusions 
(Category 4) is meaningful in terms of a content specific task. Finally, self- 
regulation (Category 5) and cooperation/collaboration (Category 6) also obtain 
meaning in the context of domain-specific tasks, although these two categories have 
certainly been identified as important in and of themselves. 

Content specific knowledge, then, is a centerpiece of any comprehensive assessment 
system. In fact, domain specific knowledge is important enough that it can and 
should, on occasion, be measured in isolation. In other words, Category 1 as it 
applies to specific content areas, can legitimately be the sole focus of assessment 
Where it is not advisable to measure complex reasoning (Category 2) or self- 
regulation (Category 5) or collaboration (Category 6) in isolation, it is sometimes 
necessary to measure content specific declarative and procedural knowledge 
(Category 1) in isolation of the others. (The reader should note that two major 
exceptions to this generalization occur for reading within Category 3 and writing 
within Category 4, both of which are frequently assessed in isolation.) 

Facts, concepts and generalizations (declarative knowledge) are assessed in 
isolation when the purpose of assessment is to evaluate the extent to which students 
understand the declarative knowledge deemed important in a content area. For 
example, if the purpose of assessment is to determine the extent to which students 
understand the concept of democracy in a history course, the concept could 
legitimately be assessed in isolation without including assessment of complex 
thinking, information gathering and so on. 
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The need for highly focused assessment is even more important as it applies to 
procedural knowledge. Specifically, research indicates that learning procedural 
knowledge, whether it be algorithmic or strategic in nature, is a long term process 
that advances through stages of development (Anderson, 1983, 1990) Consequently, 
a learner cannot be expected to apply procedural knowledge until he has reached a 
level of competence at which the procedure can be executed with relative ease (in 
the case of a strategy) or with little conscious thought (in the case of an algorithm). 
Procedures, then, must be developed to a high level of competence before they can 
legitimately be assessed in the context of a task that involves the use of additional 
and possibly confounding competencies such as complex reasoning (as defined in 
this model), information gathering, self-regulation and so on. This implies that 
within a comprehensive assessment system a good deal of time and energy will 
necessarily be spent on assessing learners' abilities to execute content specific 
procedures. In fact, the first discussions of "performance assessment" were in 
relation to specific procedures within specific content domains (Fitzpatrick & 
Morrison, 1991, Siegel, 1986). 

From the discussion above, one can conclude that the identification of important 
declarative and procedural knowledge within specific content areas is a necessary 
condition for the effective implementation of a comprehensive assessment system. 
This work is currently underway in a variety of content areas, spurred on by 
President Bush's exhortation for Vorld-class" standards (Bush, 1991). For example, 
the Geographic Education National Implementation Project (1989) has identified 
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geography standards like the following: 



o understanding that distribution of resources varies from place to 
place. 

o understanding that people perceive the environment in different ways, 
o understanding that places have human characteristics. 

The American Association for the Advancement of Science (Clark, 1989) has 
identified standards for biology and the health sciences such as the following: 

o understanding of the role of sense organs, brain and musculature in 
human behavior 

o understanding that the basic processes of life occur at the cellular 
level. 

Appendix C provides a list of standards that are emerging within specific domains. 
These standards have been developed and synthesized from a review of the works of 
national study groups as well as selected state curriculum frameworks. A full 
bibliography of these documents is found at the end of Appendix C. 

Even a cursory analysis of these lists illustrates that they are at a high level of 
generality. In other words, the efforts of experts to identify world-class standards in 
specific domains has translated into the identification of concepts, generalizations, 
processes and strategies as opposed to facts and algorithms within those domains. 
This movement in curriculum is a marked change from the minimum competency 
emphasis of the early 1980's that was focused on facts and algorithms and, 
unfortunately, crept into the interpretation of some mastery learning frameworks 
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(Huynh, 1985). In fact, this shift in perspective from minimum standards to more 
general "world-class" standards is explicit in the efforts of the National Council of 
Teachers of Mathematics (NCTM), To illustrate, Figure 1 lists some of NCTM's 
descriptions of the shift in curricular emphasis within the current standards. 



Figure 1 



From an emphasis on . . . 


To an emphasis on . . . 


o rote memorization of rules 


o justification of thinking 


o naming geometric figures 


o understanding properties 




of geometric figures 


o long division, addition, 


o use of calculator for 


subtraction and multiplication 


complex computations and 


as algorithms 


selection of appropriate 




computational methods 



The identification of world class standards, then, implies the identification of high 
level concepts, generalizations, processes and strategies within specific content 
domains. The emphasis is made explicit by Category 1 within this model. 

ASSESSING THE SIX CATEGORIES OF COMPETENCIES 

The task of assessing the six competency areas is quite obviously a difficult one, 
certainly one for which no single assessment format would be sufficient In fact, as 
early as 1960, Cronbach (1960) asserted that assessment should utilize a variety of 
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techniques, give heavy weight to observation and utilize the integration of 
information to draw conclusions about individual students. In this model three 
different formats for assessing the six competency areas are utilized: 1) multiple 
validations, 2) secured tasks and 3) student portfolios. Following Cronbach's 
recommendations, a basic assumption of this model is that all three formats must be 
used in concert for a truly robust assessment system 

MULTIPLE VALIDATIONS 

Multiple Validations refer to multiple assessments; over time, of the six competency 
areas by classroom teachers. This is the basic system used by Alverno College 
(Mertkowski, 1991). Within this model there are four types of data used for 
multiple validations: 1) naturalistic observations, 2) student self-reports, 3) teacher- 
made tests, and 4) authentic classroom tasks. 

1. Naturalistic observation : 

Naturalistic observations occur as teachers and students go about their daily work. 
In short, teachers simply look for and record behaviors that provide evidence of 
student performance in the six competency areas. For example, while students work 
on cooperative projects that have been constructed by the teacher or orchestrated 
by the students, the teacher might pay particular attention to student interactions, 
recording specific behaviors or interpretation of specific behaviors that would allow 
the teacher to assess the competencies of cooperation. Similarly, while students 
work on a long term project the teacher might note student behaviors that indicate 
competence or lack thereof in the area of self regulation. In short, naturalistic 
observational data is obtained from natural classroom situations in which students 
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exhibit behaviors that can be interpreted as evidence to support or refute their 
ability in the six competency areas, 

2) Student Self-Report 

It is within the past decade that student self-assessment or self-report has received 
serious consideration as a valid means of assessment. It was probably Peterson, 
Swing, Stark and Waas' (1984) study on student's assessments of their on and off 
task behavior that drew attention to the fact that students can accurately assess their 
own behavior and ability. It has received considerable attention within the writing 
process movement For example, Tierney, Carter and Desai (1991) assert that 
student self-assessment is at the heart of the authentic assessment movement. 

Relative to the six competency areas, there is no reason why students cannot rate 
themselves in all six areas (although traditionally, Categories 1 and 2 have been 
considered the sole domain of the teacher). For example, while studying a complex 
concept such as "entropy" in science, students might be asked to rate their 
understanding of the topic. Similarly, while engaged in solving a problem students 
might be asked to assess the extent to which they have engaged in effective 
reasoning strategies such as identifying the desired goal implicit in the problem and 
articulating the constraints or conditions within the problem. One powerful tool to 
this end is student journals. Of course, journals have been used extensively as a 
vehicle for literacy development (Atwell, 1987; Calkins, 1986; Macrorie, 1984). 
However, Marzano (1991, 1992) has recently described how they can be used as a 
vehicle and repository for student self-assessments. This is accomplished through 
the use of probes. A probe is nothing more than a question asked by the teacher to 
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elicit a student self-assessment for one of the six competency areas. For example, 
below are listed sample probes for each of the six competency areas: 

Category 1: "Describe the extent to which you understand the 
information we have covered about tornadoes. What are you 
confused about? What are you confident about?" 

Category 2: "Describe how effective you have been so far in your 
investigation task." 

Category 3: "Describe how effective you have been in gathering 
information for your project." 

Category 4: "Describe how effective you have been in 
communicating your conclusions." 

Category 5: "Describe how well you have used the competencies of 
self-regulation throughout your project" 

Category 6: "Describe how well you have worked with your group 
throughout your project" 

Students record their responses to probes such as these in their journals. The 
teacher then periodically collects the journals to review student responses to probes 
or the teacher and student meet in a conference situation to discuss student 
responses. Thus, student responses as well as student/teacher conferences about 
those responses can serve as assessment data for the six competency areas. 
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3) Teacher-Made Tests 



Some teachers incorrectly assume that the authentic assessment movement implies 
an end to traditional forms of teacher developed tests that utilize multiple choice, 
short answer and true/false items. This is an erroneous assumption. Teacher-made 
tests are still a powerful assessment device for competency area 1, ability to use 
content specific concepts, generalizations, processes and strategies. In fact, teacher- 
made tests relying on multiple choice, true/false, matching and fill in the blank item 
formats are a necessary tool for assessing students' understanding of declarative 
content, simply because they are highly focused and efficient Consequently, to 
assess student's knowledge of probability and its applications a teacher might want 
to construct a test that utilizes short answers or multiple choice formats. This does 
not mean, however, that teacher-made tests would be the only type of assessment or 
even the most prominent method of assessing content area expertise. In this model, 
the most prominent method is authentic classroom tasks. 

4) Authentic C lassroom Tasks 

Authentic classroom tasks are powerful devices for assessing any or all of the six 
competency areas. In fact, an ideal authentic classroom task would include all six 
areas. For example, in a science class a teacher might construct a task that deals 
with the generalization that weather affects many aspects of our lives. Thus, the 
task would address competency area 1 - content area concepts, principles, processes 
and strategies. To address competency area 2, a teacher might organize the task 
around the complex reasoning process of experimental inquiry. Such a task might 
be stated as follows: 
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Some people believe that weather/climate affects people's personality/moods: 

a) Describe something you have noticed about the relationship 
between weather/climate and personality or mood. Explain 
what you think is happening. 

b) Then make a prediction based on your explanation. 

c) Next, gather information to test your prediction. 

d) When you have gathered the information, describe the extent 
to which it agrees with your prediction. 

e) Finally, describe what you learned from your study. 

To include the competency area 3 - collecting data from multiple sources, the 
teacher might require students to use information from at least three of the four 
following sources: personal interviews of people, videotapes in the library, articles 
that have been placed on reserve in the library and their own personal experiences. 
Emphasizing the competency of communicating through a variety of products 
(Category 4), the teacher might ask students to communicate their findings using at 
least two of the following: 



o a debate 

o a slide show 

o an essay 

o an oral report 

o an audiotape 

o a simulation 
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Emphasizing the competency of self-regulation (Category 5), the teacher might ask 
students to submit a formal plan for their projects and evaluate the effectiveness of 
their actions. Finally, emphasizing the competency of cooperation/collaboration 
(Category 6), the teacher might ask students to work in cooperative groups paying 
particular attention to specific competencies as they did so. 

It is important to note that classroom tasks like this commonly have two defining 
characteristics in addition to the characteristic that address the six competency 
areas. These characteristics are: 1) they tend to be relatively long term in nature 
and 2) they tend to be relevant to the interests of students. 

The characteristic that they are long term means that authentic classroom tasks take 
longer than a single class period. Certainly, the experimental inquiry task described 
above would require a great deal of time and energy. Frequently, such tasks take 
two weeks, three weeks or even longer. In fact, some theorists such as Jaques (1985) 
believe that it is only during the execution of relatively long term tasks that the most 
effective knowledge development can occur. 

The final characteristic of authentic tasks is that they are relevant to the student 
This is a prerequisite to generate the motivation required for students to exhibit the 
demanding competencies implicit in authentic classroom tasks. On the negative 
side, if a student is not interested in a task, she will probably not work very hard at 
gathering information, reasoning in a complex fashion and so on. On the positive 
side, interest in a task will increase the probability that a student reasons in a 
complex manner, gathers information in a rigorous fashion and so on. To facilitate 
student interest it is usually necessary to maximize the amount of student control 
over the task. Specifically, recent research by Harter (1982) and McCombs, 1986, 
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1987; McCombs & Marzano, 1990) indicates that students' control is a primary and 
perhaps necessary condition for the generation of the type of motivation required to 
successfully complete tasks such as those described in this section. 

CONSTRUCTING AUTHENTIC CLASSROOM TASKS 

Although (as the above example illustrates) it is possible to construct an authentic 
classroom task that incorporates all six competency areas, more often than not a 
classroom task will focus on a subset of the competencies. For example, the teacher 
might structure a task that focuses on a specific concept (Competency area 1) and 
use the complex reasoning process of process of investigation (Competency area 2). 
Finally, it would be done in cooperative groups (Competency area 6). 

In addition to restricting a task in terms of the competencies it emphasizes, a 
teacher would no doubt restrict those areas that are formally assessed. For 
example, even though the task covered competency areas 1, 2 and 6, a teacher might 
choose to assess only competency areas 1 and 2, or competency areas 1 and 6. 

Although there are many ways that a teacher can construct an authentic task, four 
methods seem to be most frequently used. 

Method 1; Focus on Content and Reasoning: 

This method is utilized within the Dimensions of Learning model developed by 
ASCD and McREL (Marzano, 1992; Marzano, et al., 1992). Within this method the 
teacher first selects the domain specific content (Category 1) that will be the focus 
of the authentic classroom task. For example, within a history class a teacher might 
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select the generalization that Queen Isabella was more interested in enhancing the 
trading capacity of her country than she was in supporting exploration when she 
funded Columbus' expedition. Next, the teacher selects a complex reasoning 
process that is best suited to exploration of the information that has been selected. 
In this case the teacher might select the process of decision making. A task is then 
written from the perspective of the complex reasoning process. For example, the 
decision making task that focuses on the generalization about Queen Isabella might 
be: 

You are Queen Isabella and must decide whether Columbus should 
be funded. You should not use benefit of hindsight, but work only 
with what was available to Queen Isabella at the time. Your primary 
concern as Queen is to keep the public treasury sound and to work for 
the public good. However, you are also very interested in establishing 
new trade routes. You should consider the costs of an ocean venture 
both in monetary terms and possible loss of life. There are no 
guarantees of success. Make the choice and defend it. 

If the teacher wishes other competency areas (e.g., Categories 3, 4, 5 and 6) to be 
included in the task, she then adjusts it to compensate for these additions. For 
example, if the teacher wanted to inclade cooperative/collaborative competencies 
in the task she would then structure it so that students work in cooperative groups. 
If the teacher wanted to include information gathering competencies in the task, she 
would structure it so that students have to gather information from a variety of 
sources to complete the task. 



Method 2: Focus on Prod uct or Prnriiirrfon; 



This method is the basis of many thinking skills programs that emphasize 
inventiveness (Torrance, 1986). Additionally, Fanning (1992) has adapted the 
model to a variety of content areas across a variety of grade levels. While focusing 
on production, students engage subject matter through a process Fanning calls 
purposeful inquiry. The aim of purposeful inquiry is to give learners the opportunity 
to gain a sense of personal control by creating phenomena that are perceived as 
relevant and useful to themselves and/or others. Learners become mindfully 
involved in influencing the outcomes during this process, which seems to enhance 
their sense of competence (Langer, 1983) and personal motivation (Glasser, 1984). 
The initial step in developing an authentic task is the identification of the basic 
topic. For example, a teacher or students might decide, as part of a unit on 
catastrophic events, that they wish to study the topic of predicting tornadoes. It is 
important to note that even though this method begins with content information like 
Method 1, here the topic is much more general. That is, in Method 1, the first step 
is driven by the specification of a high level concept or generalization. In Method 2, 
a general area of investigation is identified but specifics are not Thus, the dynamics 
of the tasks constructed using Method 2 are more divergent than they are in Method 
1. Once a general area of investigation is selected, learners and teachers then 
determine or interpret (van Manen, 1990) the significance and meaning of the topic 
to themselves and people in general. Once relevance has been established, a 
product is identified. Commonly the product is focused around answering such 
questions as "what would be a new way of ... " or "what would be a better way of . . 
." For example, relative to the general topic of tornadoes, the teacher or students 
might determine that they would like to produce a better way of warning the 
community about impending tornadoes. The production process engaged in by the 
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learners, in this case the design and development of a tornado warning system, 
becomes an effective organizing center around which both declarative and 
procedural knowledge (MacDonald, et al. 1965) can be focused. The production 
process becomes the basic thrust of the task. Although no complex reasoning 
processes are explicitly identified, they are implicit in the task. Indeed, most new 
products utilize the process of invention as described in Appendix A. Standards for 
successful completion of the product are set and a process to complete the goal is 
identified. Again, if the teacher or students wish to overtly incorporate other 
competency areas such as collaboration, the task is modified. 

Method 3: Focus on Gestalt; 

This method is the basis for much of the authentic assessment work done by the 
Connecticut Department of Education (Baron, 1991). Within this model no 
framework is used a priori in the planning of classroom tasks. Rather, expert 
teachers within content domains gather and identify tasks that would be of interest 
within their domain. In effect, experts within a content area gather or answer the 
question: "What is an interesting and legitimate task that would be appropriate 
within our content area?" Without any regard to fitting the task into a framework, a 
task is then constructed by the group of experts. For assessment purposes the task is 
then analyzed to determine the competencies that are involved; in effect, the experts 
engage in a detailed task analysis. From the perspective of this model, the task 
analysis would involve determining: 

o the specific concepts, generalizations, processes and strategies 
necessary to complete the task (Category 1). 



o The specific reasoning processes necessary to complete the task 
(Category 2). 

o The specific information gathering competencies necessary to 

complete the task (Category 3). 
o The specific communication and product development competencies 

necessary to complete the task (Category 4). 
o The specific self-regulation competencies necessary to complete the 

task (Category 5). 

o The specific cooperative/collaborative competencies necessary to 
complete the task (Category 6). 

Method 4: Focus on Student Exploration : 

This method shifts the responsibility for constructing authentic classroom tasks from 
the teacher to the student. It is the focus of the mode* developed by ASCD and 
McREL (Marzano, 1992; Marzano, et al., 1992) referred to as Dimensions of 
Learning although, as mentioned previously, that model also utilizes methods which 
focus on content and reasoning. This method of creating an authentic classroom 
task is also implicit in most of the theory on instruction for gifted students (Renzulli, 
1977) and multiple intelligences (Gardner, 1983). In effect, within this method 
students utilize the process outlined in Methods 1 or 2 to write their own authentic 
classroom tasks. For example, using Method 1, students would identify a topic they 
wished to study. They would then identify the complex reasoning process that would 
be most beneficial in helping them study the identified topic. To facilitate the 
identification of the complex reasoning process around which a task will be 
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constructed, students frequently find the questions listed below quite useful 



Comparing: 
Classifying: 

Structural Analysis: 

Supported Induction: 

Supported Deduction: 
Error Analysis: 
Constructing Support: 
Extending: 

Decision Making: 
Investigation: 

Systems Analysis: 



How are these alike? How are they 
different? 

What groups can I put things into? What 
are the rules governing membership in 
these groups? 

What is the main idea or what is the most 
important information? What is the 
dominant pattern? What are the 
supporting patterns? What are the 
supporting pieces? How are the pieces 
related? 

What conclusions/generalizations can you 
draw from this and what is the support for 
these conclusions? What is the 
probability for this and what is the 
support for that conclusion? 

What has to be true given the validity of 
this principle? What is the proof that this 
must be true? 

What's wrong with this? What are 
specific errors that have been made? 
How can it be fixed? 

What is the support for this argument? 
What are the limitations of this 
argument? 

What's the general pattern of information 
here? Where else does this apply? How 
can the information be represented in 
another way (graphically, symbolically)? 

What/whom would be the best or worst? 
Which one has the most or least? 

What are the defining characteristics 
(definitive)? 

Why/how did this happen (historical)? 
What would/would have happen/ed if 
(projective)? 

How does this operate? What are the 
relationships among the components? 
What effect does one part nave on 
another? 
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Problem Solving: How ^ l overcome this obstacle? Given 

these conditions, what can I expect the 
answer to be? 

Experimental Inquiry: What do I observe? How can I explain it? 

What can I predict from it? 

Invention: How can this be improved? What new 

thing is needed here? 



Rather than think in terms of the reasoning processes per se, students think in terms 
of interesting questions they would like to answer. The students then construct then- 
tasks and adjust them to add emphasis in Categories 3, 4, 5, and 6 as they see fit. 

Using Method 2, students identify the topic they would like to study and the product 
they would like to produce. Again, the task is constructed and then revised to 
accommodate competency in categories 3, 4, 5 and 6 as the student desires. 

In summary, there are a number of ways that authentic classroom tasks can be 
constructed utilizing the six competency categories described in this model. 
Appendix D contains examples of authentic classroom tasks organized around the 
fourteen complex reasoning processes. 

KEEPING TRACK OF PERFORMANCE 

Given the diversity of authentic classroom tasks and the specificity of the six 
competency areas, it is quite evident why multiple validations are necessary. Simply 
stated, no one teacher could cover all six categories and their competencies and 
subcompetencies with the requisite level of rigor in a semester or probably even a 
year's period. Over time though, assessments made across teachers could provide a 
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complete profile of a student in all six areas. For example, a single seventh grade 
student might take six classes in the course of a day. Throughout the semester the 
student's teachers might assess the six competency areas in the pattern designated in 
Figure 2. 



According to Figure 2, Teacher A (Mathematics) has assessed complex reasoning 
and self-regulation once and cooperation and the standards within mathematics four 
times. Teacher B (Science) has assessed the standards in science three times, the 
competencies in complex reasoning once and so on. Thus, over the semester 
interval the student would have received the following assessments: 



Math Standards 4 

Science Standards 3 

Social Studies Standards 3 

Geography Standards 2 

English Standards 4 

Technology Standards 4 

Complex Reasoning Standards 8 

Gathering Information Standards 5 

Communication/Products Standards 7 

Self Regulation Standards 3 



Cooperation/Collaboration Standards 3 
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Figure 2 





Teacher A 
(Math) 


Teacher B 
(Science) 


Teacher C 
(Social Studies) 


Teacher D 
(Geography) 


Teacher E 
(English) , 


Teacher F 
CTechnoIogy) 


Math (1) 


4 












Science (1) 




3 










Social Studies (1) 






3 
















n 

A* 






English (1) 










4 




Technology (1) 












4 


Complex 
Reasoning (2) 


1 


1 


2 


1 


2 


1 


Gathering 
Information (3) 




1 






3 


1 


Communication/ 
Products (4) 




2 


2 


1 




2 


Self-Regulation 
(5) 


1 




1 






1 


Cooperation/ 
Collaboration (6) 


1 




1 






1 



Note: The numbers in parentheses represent the six competency categories. 
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This pattern of multiple validations has the benefit of allowing for an estimation and 
possible correction of error due to rater unreliability. Specifically, even under the 
assumption that teachers are trained in assessing each of the six competency areas 
via controlled practice in the application of specific rubrics (this is discussed in a 
subsequent section), there is sure to be a certain amount of error variation from 
rater to rater (teacher to teacher) due to such factors as rater bias, lack of rater 
competence, lack of sufficient information and so on. Theoretically, multiple 
validations allow for the estimation of such error. Specifically, under the 
assumption that characteristics within the six competency areas either develop in a 
linear fashion or are stable across tasks, one would expect the assessments over time 
and across teachers to have a strong linear trend. (Note that the only competency 
that would probably not meet the assumptions of linearity would be domain specific 
knowledge given the independence of the various concepts, generalizations, 
processes and strategies within a given content area). Any deviation from linearity, 
then, could be interpreted as evidence of rater error. 

THE NEED FOR RUBRICS AND PERFORMANCE STANDARDS 

It is inmitively obvious that the extent to which classroom teachers can agree on 
their assessments of student performance in the various competency areas is a 
function of the extent to which detailed rubrics have been developed for each area. 
A rubric is a system of descriptors that operationalize the levels of performance 
relative to a specific competency or subcompetency. For example, consider the 
general competency area of collaborative worker. Recall that component 



competencies were: 

o ability to work toward the achievement of group goals, 

o ability to contribute toward group maintenance, 

o ability to communicate interpersonally. 

o ability to self-assess and monitor own behavior. 

It is these competencies that are the subject of assessment. That is, rather than 
assess the general domain of collaborative workers within an authentic classroom it 
is much more valid, given the complexity of the construct, to assess its characteristic 
competencies. For each competency (or subcompetency) then, levels of 
performance must be articulated. It is the description of these levels of 
performance that we refer to as rubrics. For example, below are listed the rubrics 
for the self regulatory competency of "self-assesses and manages own behavior." 

Self assesses and manages own behavior 

4 Carefully assesses personal strengths and assumes responsibilities 
accordingly; knows when to provide leadership and when to set up 
opportunities for others to lead; knows when to speak and when to 
listen. 

3 Assumes responsibilities consistent with personal strengths; expresses 
enthusiasm but does not dominate; tries to strike a balance between 
speaking and listening. 
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2 Takes on roles that do not always accord with personal strengths; 
tends to monopolize group discussion or sometimes refrains from 
speaking when feedback is appropriate. 

1 Mistakes personal strengths and attempts to take on unsuitable roles; 
dominates discussion or does not respond to requests for feedback. 

Although different scales are used (e.g., some systems utilize a three point sale, 
some a six point scale) all systems identify some performance standard either 
implicitly or explicitly. For example, level three in the rubric above is the 
performance standard - that level of performance one would expect from students 
who were considered competent. Appendix E contains rubrics for the competencies 
and subcompetencies in this model. 

The need for rubrics is clear from both assessment and instructional perspectives. 
From an assessment perspective rubrics are necessary to ensure that performance is 
assessed in a consistent way from rater to rater. From an instructional perspective 
rubrics are needed to provide students with guidance as to the demands of 
assessment tasks and the expectations of the teacher. As Loacker, Cromwell and 
O'Brien note: "We find that students at the start need very explicit criteria. They 
are trying to figure out what they are supposed to do and, in effect, they use the 
criteria as a recipe or set of directions to plot a performance." (1986, p. 51). 

SECURED TASKS 

Where multiple validations have the advantage of placing assessment in the hands 
of individual teachers and clearly linking assessment with instruction, they cannot 



match the standard of high reliability now achieved by more traditional forms of 
assessment To approach such levels of reliability within a comprehensive 
assessment system, secured tasks are required. Where the authentic classroom tasks 
used for multiple validations are assessed by individual teachers and used within a 
regular classroom setting, secured tasks are assessed by groups of trained raters and 
given in controlled situations. Because they are designed to maximize reliability, 
secured tasks will commonly focus on no more than two of the competency areas. 
Indeed, secured tasks are frequently structured so that they emphasize the 
following: 



o competency areas 1 and 2 while controlling for all others 
o competency areas 3 while controlling for all others 
o competency areas 4 while controlling for all others. 

While it is possible to construct secured tasks for competency areas 4 and 5, the 
practice is not common. (Appendix F contains examples of secured tasks organized 
around the fourteen complex reasoning processes). 

Although secured tasks might be administered by regular classroom teachers 
(assuming that the proper controls were utilized), they would be judged by a group 
of trained raters using the same rubrics as those employed with multiple validation 
tasks or, more preferably, with rubrics designed especially for the task. The use of 
trained raters with each task provides the opportunity to establish a high reliability. 
That is, with a small set of raters, precautions can be taken to ensure a uniform 
application of rubrics. This, of course, is the system used by the Educational Testing 
Service's Advanced Placement program. 
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The use of secured tasks, the assessments of which have high reliability, serves as a 
powerful "back-up" to multiple validations. That is, where the classroom teacher 
oriented multiple validations will, by definition, have a certain amount of 
unreliability, secured tasks can be highly reliable estimates of the same 
competencies. 

PORTFOLIOS 

Portfolios have received a great deal of attention in the past decade, particularly 
within the area of writing assessment (Belanoff & Dickson, 1991). The original 
metaphor for portfolio assessment was the artist's portfolio. Artists carry their 
completed, polished works in a portfolio that they show to prospective clients. In 
effect, the artist's portfolio is an attempt by the artist to put his/her best foot 
forward. Because of its similarity in terms of an emphasis on tangible products, 
writing is perfectly suited to portfolio assessment. Hence the field of writing 
instruction has seen the most extensive use of portfolio. It is important to note that 
within the writing process movement, portfolio use has evolved to a "working file" 
notion. For example, Tierney, Carter and Desai (1991) note that writing portfolios 
should include (among many other things): 

o works in progress 

o ideas for future products 

However, as discussed in this document, portfolio assessment refers only to polished 
products that have been selected by the student and represent the student's best; 
work. 



Portfolios include physical evidence of all competency areas - even those that are 
not amenable to tangible products. For example, collaboration does not 
automatically result in a finished product However, within her portfolio a student 
would be expected to provide evidence of her skill and effort at collaboration. This 
might be a signed statement by her classmates that she, in fact, is a good 
cooperative/collaborative worker. Additionally, a student might include evidence 
from outside of the classroom. For example, to illustrate her skill and effoit at 
collaboration, the student might elicit a testimonial letter from her minister or scout 
leader and include it in her portfolio. For those competencies that do lend 
themselves to finished products, the student could select those products that best 
reflect her ability. For example, to illustrate her ability to produce quality products 
that communicate effectively, the student might include a videotaped documentary 
she had put together for an authentic classroom task chronicling the effects of water 
pollution in her community. 

Student portfolios provide a unique opportunity for students to control and direct 
the information that will be used to assess them. Where multiple validations and 
secured tasks are initiated and evaluateo by teachers and administrators, portfolios 
are generated by the student, preferably with the aid of a mentor. 

THE CHANGING ROLE OF INSTRUCTION 

The changes in assessment described in this document will have a profound effect 
on instruction. In this section we discuss two areas of change in instruction: 1) the 
shift to an outcomes orientation and 2) the use of practice. 
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An Outcomes Orientation 



The types of change in assessment described in this model imply a change from a 
norm referenced system of instruction based on time to an outcomes oriented 
system based on performance. Specifically, in the current system students are 
expected to spend a certain amount of time in specified classes. This, of course, is a 
function of our organization around Carnegie units, the practice of which was 
initiated in 1895 (Pulliam, 1987). At the end of the allotted time, students are 
assessed using instruments designed to spread them out in a way that reflects a 
normal distribution. 

Within an outcomes-based system, performance rather than time is the standard. 
That is, students must meet a certain level of performance regardless of how long or 
short a period of time this takes. (Block, 1985; Jones & Spady, 1985). If 
operationalized, this principle in and of itself would restructure schooling. Rather 
than be passed on from grade to grade or course to course whether or not specific 
knowledge or skill had been acquired, students would be held accountable for the 
acquisition of specific standards. This would add incentive for both students and 
teachers for increased effort in learning and instruction, respectively. 

The Role of Practice 

Within a norm referenced system, it is important to keep test information from 
students to ensure that some will do poorly. This is necessary to approximate a 
normal distribution of scores. However, within an outcomes-based system, allowing 
students to practice for assessment tasks is not only valid but encouraged. 
Specifically, there is a strong relationship between the secured tasks students will 
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receive and the types of activities they experience in class. Students often practice 
the types of secured tasks they will take. For example, consider the following 
secured task: 



Secured Task (Students work individually and are given one hour to 
finish the task. They may use their notes and their textbooks. Their 
responses are reported in essay form.) 

How do diamond and zirconium compare in terms of their scarcity? 
What would happen in the marketplace if either should become 
scarce? For the two characteristics identified above describe how 
diamond and zirconium are similar and different. 

In preparation for this, students might be asked to perform the following classroom 
task: 

Authentic Classroom Task (Students work in cooperative groups and 
take four class periods to complete the task. They report orally or in a 
panel discussion format.) 

Select one naturally occurring and one man-made substance for which 
a comparison between the two might be useful. Then select two or 
more characteristics on which to compare the two substances, such as 
problems that arise in production, or the differences in marketing and 
distribution, or the causes and effects of scarcity, etc. Finally, describe 
the ways in which the substances are alike or differ according to the 
area you've selected. 
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Assessment, then, can truly drive instruction in a manner that enhances learning. 
The utility of practicing secured tasks would create a curriculum of authentic 
classroom tasks that could be used as vehicles for multiple validation. 



SUMMARY 



The model presented in this document attempts to integrate the current research, 
theory and practice in assessment into a comprehensive system. Specifically, the 
model poses six categories of competencies that should be included in any 
comprehensive assessment system. These competencies are meant to be assessed in 
three basic ways, through 1) multiple validations, 2) secured tasks and 3) portfolios. 
Implicit in this model is the identification of world class standards within content 
areas identified as important at the local, state or national levels. 
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APPENDIX A 



14 COMPLEX REASONING PROCESSES: DEFINITIONS 
(Reprinted by permission of McREL Institute) 

COMPARISON 

Comparison involves articulating the similarities and differences between 
two entities on specific characteristics. 

CLASSIFICATION 

characteristics hsvohres 0r S ani2in g entities into categories based on specific 

STRUCTURAL ANALYSIS 

Structural Analysis involves describing in detail the top level or 
superordinate structure within information along with the supporting 
subordinate structures and their relationships. 6 

SUPPORTED INDUCTION 

Supported Induction involves creating a generalization from information 
explicit or implicit withm the whole and then articulating that implicit or 
explicit information along with the reasoning leading to the generalization. 

SUPPORTED DEDUCTION 

Supported Deduction involves identifying a generalization implicit or explicit 
withm information or an incident and then articulating the implicit or explicit 
consequences of that generalization. v 

ERROR ANALYSIS 
Error Analysis involves identifying and articulating specific types of errors. 

CONSTRUCTING SUPPORT 

Constructing Support involves developing a well articulated argument for or 
against a specific claim. 
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EXTENDING 



Extending involves identifying how the abstract pattern within one piece of 
mxonnauon is similar to or different from the abstract pattern within^nother 
P^ge^of information and supporting the reasoning leading to the perceived 

DECISIONMAKING 
Decision-Making involves selecting among apparently equal alternatives. 



INVESTIGATION 
There are three basic types of investigation tasks: 

Definitive Investigation: constructing a definition or detailed description for 
a concept for which such a definition or description is not readily available or 
accepted. ' 

Hktorical Investigation: constructing an explanation for some past event for 
which an explanation is not readily available or accepted. 

Projective Investigation: constructing a scenario for some future event or 
hypothetical past event for which a scenario is not readily available or 
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SYSTEMS ANALYSIS 

Systems Analysis involves identifying and describing the internal structure of 
a system, its operation and how it interfaces with what lies outside the 
system. 



PROBLEM SOLVING 

Problem Solving involves developing, testing and evaluating a method or 
product for overcoming an obstacle or a constraint. 



EXPERIMENTAL INQUIRY 



Experimental Inquiry involves generating, testing and evaluating the 
effectiveness of the hypotheses generated to explain a phenomenon and then 
using those hypotheses to predict future events. 
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INVENTION 

Invention involves developing a unique product or process which fulfills 
some articulated need. 
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APPENDIX B 

14 COMPLEX REASONING PROCESSES: SUBCOMPETENCIES 
(Reprinted by permission of McREL Institute) 
COMPARISON 

Specific competencies involved: 

a. specifying appropriate elements to be compared 

b. specifying appropriate characteristics on which the elements are 
compared. 

c. accurately identifying the similarities and differences between 
elements on the identified characteristics. 



CLASSIFICATION 

Specific competencies involved: 

a. specifying important elements to be classified. 

b. specifying useful categories into which the elements will be sorted. 

c. specifying important defining characteristics of the categories. 

d. accurately sorting the identified elements into the categories. 



STRUCTURAL ANALYSIS 
Specific competencies involved: 

a. accurately identifying and articulating the top level (main thems) 
information within the whole. 

b. accurately identifying and articulating the supporting or subordinate 
structures (supporting details) to the top level information within the 
whole. 

c. accurately identifying information not related to the main theme or its 
supporting detail. 



SUPPORTED INDUCTION 
Specific competencies involved: 

a. identifying specific and important points or observations from which 
to make inductions. 

b. accurately interpreting the information from which inductions are 
made. 

c making and articulating accurate conclusions from the selected 
points/observations. 



SUPPORTED DEDUCTION 

Specific competencies involved: 

a. identifying and articulating an important or significant generalization 
implicit or explicit in the information. 

b. accurately interpreting the generalization. 
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c identifying and articulating logical consequences implied by the 
identified generalization. y 3 

ERROR ANALYSIS 
Specific competencies involved: 

a. identifying and articulating significant errors in information or in a 
process. 

b. accurately describing the effects of the errors on the information or 
process m which it is identified. 

c. accurately describing how to correct the errors. 

CONSTRUCTING SUPPORT 



Specific competencies involved: 

a. accurately identifying a claim that requires support 

b. providing adequate or appropriate evidence for the claim. 

c. adequately qualifying or restricting the claim. 



EXTENDING 



Specific competencies involved: 

a. identifying information to be extended that is important and useful 

b. identifying a representative general or abstract form of the 
information. 

c accurately articulating the relationship between the abstract pattern 
and the second set of information. 

DECISIONMAKING 
Specific competencies involved: 

a. identifying appropriate and important alternatives to be considered 
b identifying important criteria used to assess the alternatives. 

c. accurately identifying the extent to which each alternative possesses 
each criteria. e 

& making a selection that adequately meets the decision criteria. 

INVESTIGATION 

The specific competencies common to all three types involves: 

a. accurately identifying what is already known or agreed upon about: 

o the concept (definitive investigation), 
o the past event (historical investigation), 
o the future event (projective investigation). 
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b. identifying and explaining the confusion or contradiction about: 
o the concept (definitive investigation). 

o the past event (historical investigation), 
o the future event (projective investigation). 

c. developing and defending a plausible resolution to the 
confusion/contradiction about: 

o the concept (definitive investigation) 
o the past event (historical investigation) 
o the future event (projective investigation) 



SYSTEMS ANALYSIS 
Specific competencies involved: 

a. accurately identifying and describing the boundaries of the system. 

b. accurately identifying and describing how the component parts 
interact. 

c. accurately identifying and articulating how the system could break 
down. 

d. accurately describing how the system interfaces the world outside it 
across the system boundaries. 



PROBLEM SOLVING 
Specific competencies involved: 

a. accurately identifying constraints or obstacles in the way of achieving 
the desired outcome. 

b. identifying viable and important alternative ways of overcoming the 
obstacle or the constraint. 

c. selecting and adequately trying out alternatives. 

d. if other alternatives were tried, accurately articulating the reasoning 
behind the order of their selection and the extent to which each 
overcame the obstacles of constraints. 



EXPERIMENTAL INQUIRY 



Specific competencies involved: 

a. accurately explaining the phenomenon initially observed. 

b. making a logical prediction based on the facts, concepts and principles 
underlying the emanation. 

c. setting up and carrying out an activity or experiment that effectively 
tests the prediction. 

d. effectively evaluating the results of the activity/experiment in terms of 
the original explanation. 
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INVENTION 
Specific competencies involved: 

a. identifying a process or product that will improve on or meet an 
unmet need. 

b. identifying rigorous and important standards or criteria the invention 
will meet 

c. making necessary and important revisions in the process or product 

d. continually revising and polishing the product until it reaches a level 
of completeness consistent with the criteria/standards that were 
articulated. 



APPENDIX C 

Elementary Mathematics: Benchmarks (Grade 4, Age 10) 
The student will demonstrate the ability to: 

Select and use appropriate computation techniques and determine 
reasonableness of results «wiuuu& 

Model understanding of basic facts, algorithms and fractions 

Model, compare, classify, draw and describe geometric figures 

Use measurement related to length, capacity, weight, time and temperature 

Collect, organize, construct, analyze and describe displays of data, including 
tables, charts and graphs 5 

and sohleproblen^' mzlyzQt CTeate and a K>^ P atterns to represent 

Explore and investigate relationships among whole numbers, fractions 
decimals and percents ' 

Relate counting, gr .ping and place-value concepts as they apply to whole 
numbers, fractions, decimals, integers and rational numbers 

Use concepts of chance 

Elementary Science: Benchmarks (Grade 4, Age 10) 

Tne student will demonstrate the ability to: 

Identify problems and formulate hypotheses and test these experimentally 

Make or choose a conclusion about the hypothesis and experiment based on 
the data collected and the observations made 

Use the conclusion of an experiment to make predictions and inferences 

Use the basic tools of scientific inquiry including comparing and contrasting 
information from a variety of information sources 



Correctly use instruments which are integral to scientific experiment and 
observation such as microscopes, balances, scales, hand lens, thermometers, 
etc. 
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Elementary Geography: Benchmarks (Grade 4, Age 10) 
The student will demonstrate the ability to: 

Use direction, scale, legend/key and symbols on maps 

neighbor? a W ° rld mP maj ° r lEnd maSS6S ' Water bodies « ** U ' S - ^ 
Compare one's own community with other communities 
Compare rural, suburban and urban environments 
Recognize how humans both help and hurt the environment 

ssa* move ^ p™to«s 

Elementary Social Science/History: Benchmarks (Grade 4, Age 10) 
The student will demonstrate the ability to: 

Explore and relate the concepts of tradition and change, unity and diversity 
power and politics, and liberty and equality to the social sciences aiversiry, 

Exhibit an awareness of contemporary issues, events, ideas and people 
through the critical reading and discussion of current news maSriak P P 

Understand how societies are organized and. people interact at the local 
state, national and international levels P ^ 

Examine past events, people and issues from multiple perspectives 
Recognize the various political and economic systems under which people 

S^SSSh ? 6 dif f . rence ^Men P^ary and secondary sources and the 
difference between historical evidence and literary interpretations 

Understand the roles, rights and responsibilities of Uving in a democratic 

dtizerShip ° f a " P60PIC Md Seek juStice ^ active ' 

ySS^t J^ 00 ^ 1 * 0 . 115 and importance of individuals who have made 
a sigmficant difference in history 
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Elementary Language: Benchmarks (Grade 4, Age 10) 

The student will demonstrate the ability to: 

Use prior knowledge to employ a variety of strategies while reading, writing, 
listening and speaking 

View literacy learning as a means to communicate and to understand one's 
own life 

Consciously expand one's vocabulary employing strategies to deal with 
unknown words 

Apply basic literacy skills of reading and writing 

Respond to, expand, and interpret text, making connections to previous 
literacy experiences 

View language as a tool for lifelong learning 

Appreciate literature as a reflection of culture across time and place 

Write using a variety of forms for different purposes and audiences 



Elementary Arts: Benchmarks (Grade 4, Age 10) 

The student will demonstrate the ability to: 

Understand and be able to recognize the role of the arts and artists in our 
community 

Be aware of other cultures through their arts, and how the arts can tell us 
about other historical periods 

Know, understand and be able to apply simple techniques and the personal 
motivation necessary for expressing, creating and performing in dance, 
drama/theater, music and the visual arts 

Engage in beginning experiences in all the arts 

Analyze and make judgments about works of art using self-defined and 
group-established criteria 

Think about and discuss questions concerning the meaning, nature and value 
of the arts; recognize that other studentsu criteria may be different but 
equally acceptable 

Experience positive attitudes and values toward learning in the arts, toward 
him or herself, toward others, and their works of art 



Middle School/Junior High Mathematics: Benchmarks (Grade 8, Age 14) 
The student will demonstrate the ability to: 

Apply a variety of estimation and mental computation strategies in problem 
numbers 8 mV g whole numbers > fractions, decimals, integers and rational 

Use models to relate fractions to decimals and explore operations with 
fractions and decimals 

Investigate and predict the results of combining, subdividing, changing and 
transforming geometric figures ^ 5 

Construct, understand and extend the attributes of area, volume and angle 

Use experimentation, simulation and theoretical methods to determine and 
apply probabilities 

Use rules tables and graphs to interpret equations and inequalities, and to 
analyze and solve problems 

Analyze functional relationships to explain how a change in one quantity 
results m a change m another n 3 

Represent and operate in situations which involve variable quantities with 
expressions, equations, inequalities and matrices 

Apply ratios, proportions, percents, rates and other derived and indirect 
measurements 

Middle School/Junior High Science: Benchmarks (Grade 8, Age 14) 
The student will demonstrate the ability to: 

Collect, record and organize data, and make a conclusion about the 
Hypothesis of an experiment based on the data collected 

Produce a written report based on scientific observations and conclusions 
made during a scientific investigation 

Use the conclusion of an experiment to make predictions about further 
investigations 

Use mathematics, measurements, computing and other tools of science by: 

o creating and interpreting graphs, tables and diagrams 
o measuring, understanding and converting in the metric system 
o selecting proper equipment and instruments, and 
demonstrating the correct use of these to conduct experiments 
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Use scientific information by: 

o distinguishing between fact, hypothesis and opinion 
o identifying and recording main ideas from scientific textbooks 
and readings 

o demonstrating the ability to develop an opinion about scientific 
issues and communicating and discussing these issues with 
others 

o gathering and using appropriate resources for scientific 
investigations 

o formulating conceptual models based on data and scientific 
knowledge 

Middle School/Junior High Geography: Benchmarks (Grade 8, Age 14) 
The student will demonstrate the ability to: 

Work with latitude and longitude as a means of understanding absolute 
location, climate and time zones 

Explain the where and why there of cultural and political sites 

Use thematic maps to determine the level of development of countries or 
regions 

Explain the geographic background of local, national and international 
events and issues using a variety of resources including print and electronic 

Create and use maps, charts, graphs and tables to display and analyze data 

Show that map projections distort global distances, directions, areas and 
shapes 

Middle School/Junior High Social Science/History: Benchmarks (Grade 8, Age 14) 
The student will demonstrate the ability to: 

Compare and contrast the various political, economic and social systems 
under which people live 

Develop an understanding of democratic institutions and civic competency 
through knowledge of and active involvement in political, social or economic 
issues 



Know and intellectually understand the Declaration of Independence, the 
Constitution and the Bill of Rights, and the relationship of these documents 
to the student's life 

Utilize and analyze historical evidence, and literary and artistic 
interpretations 
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Integrate the basic concepts of tradition and change, unity and diversity, 
power and politics, and liberty and equality to all the social science 
disciplines and to their lives 

Critically analyze contemporary issues, events, ideas and people from an 
historical perspective which will allow for future projections 



civilizations to an understanding ot cultural diffusion and contemporary life 

Understand how societies have been and are organized in the western and 
non-western world and how people have interacted throughout history 

Understand the contributions and importance of individuals who have made 
a significant difference in history 

Perceive the interrelationship of history, the social sciences and the 
humanities 

Examine and internalize the social, economic and political history of the 
United States through the Reconstruction of the South 

Understand the evolution of American democracy; its ideas, institutions and 
practices from colonial times to the present 

Middle School/Junior High Language: Benchmarks (Grade 8, Age 14) 

The student will demonstrate the ability to: 

Use experiences and backgrounds of self and others to generate ideas for 
writing in different styles for a variety of purposes and audiences 

Learn and apply several strategies for drafting and revising while writing 

Apply the conventions of writing while refining writing through editing 

Prepare writing for a variety of audiences 

Select texts to read accurately, making valid inferences and judging literature 
critically based on personal response 

Set a purpose for reading; apply and extend reading techniques 

Extend comprehension strategies for reading various texts 

Confer with other readers and writers about their responses to and 
interpretation of texts 

Learn about self and others through reflection on literature 

Extend and apply strategies for selecting, learning and using new vocabulary 



Apply knowledge 




contributions of past 
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^^noes^ meaningfully from readin & writing, speaking and listening 

Extend literacy knowledge while using electronic media 

Extend and apply strategies for developing listening and speaking skills 

Extend and apply thinking and reasoning strategies to enhance reading 
writing, listening and speaking 6 ' 

Middle School/Junior High Arts: Benchmarks (Grade 8, Age 14) 
The student will demonstrate the ability to: 

Understand and be able to recognize the role of the arts in our culture and 
in other cultures throughout history ' 

Know, understand and be able to apply the basic techniques and personal 
motivation necessary for expressing, creating and performing iri dance 
drama/theater, music and the visual arts * 

Begin to select an arts area of high interest or skill to choose for lifelong 
development based on in-depth experiences in all of the arts 

Analyze and make judgments about works of art using one or more formal 
systems for criticism and the self-defined or the established criteria of a 
group 

Formulate a personal philosophy of the arts and be able to debate issues 
concerning the meaning, nature and value of the arts; recognize that ideas 
about the arts are sometimes based in the culture of a society and often 
change over time 1 

Develop positive attitudes and values toward learning in the arts, toward him 
or herself, toward others, and their works of art 

Secondary Mathematics: Benchmarks (Grade 12, Age 18) 
The student will demonstrate the ability to: 

geometric models to represent 
problem situations and deduce properties of figures 

Identify and classify congruent and similar figures 

Use a variety of algebraic methods to model real-world phenomena and 
analyze the effects of parameter changes on the graphs of functions 

Make and evaluate inferences and convincing arguments by translating 
among tabular, symbolic and graphic representations of functions 
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Use appropriate statistics, including the concept of a random variable, to 
generate and interpret data, transforming it as necessary, to test hypotheses 

Make predictions based on experimental or theoretical probabilities 

Apply the real number system and its various subsystems and number theory 
concepts (e.g., primes, factors and multiples) to real-world and problem 
situations 

Represent and solve problems using matrices to solve linear systems, linear 
programming and difference equations 

Investigate problem situations which arise in connection with computer 
validation and the application of algorithms 



Secondary Science: Benchmarks (Grade 12, Age 18) 

The student will demonstrate the ability to: 

Understand that science is based on experimentation and cannot con^ietely 
answer all questions 

Observe and collect scientific data and make logical inferences and 
predictions about natural phenomenon, and be able to assess the probable 
accuracy of their hypotheses 

Understand the process of scientific inquiry by conducting an experiment and 

o identifying problems and formulating hypotheses 

o identifying control and experimental groups 

o identifying independent and dependent variables 

o collecting, recording and organizing data 

o analyzing and synthesizing results 

o interpreting results and developing conclusions which would 
give rise to further experiments 

Make careful observations and prepare charts, graphs and tables of scientific 
data, and understand the vahjs and importance of instrumentation and 
technology in the process 

Understand the states of matter in static forms and make observations of 
matter in the dynamic processes of physical, chemical and biological change 

Observe and analyze models of various scientific phenomenon related to 
matter, energy, force and motion and other natural phenomenon from the 
birth of stars to the behavior of cells 

Apply scientific knowledge to make informed decisions that are personally, 
socially and environmentally responsible 



Formulate conceptual models based on data and scientific knowledee and 
£ 23£f" Be " " d Umi,a,i0ns of sdence *» d 'echnobS fa aSdng 
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Secondary Geography: Benchmarks (Grade 12, Age 18) 

The student will demonstrate the ability to: 

Understand the significance of state and regional geography 

Draw conclusions and make decisions from ceoeraDhic data indiirli™ 
atlases, charts, graphs, print and electronic me5a P including 

Recognize the global patterns and processes that shape the environment 
both physically and culturally (e.g. climate patterns, SuraT Kds 
atmospheric and oceanic circufatio/systems, cufrural mSSZ ^oSS 
transportation and communication patterns ""Vision, population, 

Assess the impacts that both the developed and the developing worlds have 

pro& mnent; devise and evaJuate S0luti0ns t0 *™ mSSSSsS 

Understand the interdependence of the world by: 

describing how an environmental change in one place can 
influence other places h 
investigating the advantages of international trade 
giving examples of ways movement of ideas and knowledge 
between nations can help them 6 
explaining how a conflict in one region affects other regions 

Illustrate how interdependence leads to issues of global significance fee 
toST P * eC ° n0mic indebtedness > arlns eaS^S^SSl 

^Infl? 5h a fa< 5 ity (sudl . as a , factor y' waste ^P 055 ^ Ptant, hospital, day 
sdecS * recreatlonaI com P lex » P^g lot) and justify fi site 

Ssuh te^nlT?- showin ?. 1 ? 0 ^ r ^onal boundaries might change as a 
result of future population or political changes and discuss the implications 

Secondary Social Science/History: Benchmarks (Grade 12, Age 18) 
The student will demonstrate the ability to: 

Analyze and synthesize his or her understanding of the basic documents of 
American democracy in a research paper u^umenrs or 
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Understand democratic institutions and civic competency through community 
service projects, voting and political involvement 

Make decisions based on historical evidence and literary and artistic 
interpretations 

Understand and have empathy for the long struggle for human rights and 
human dignity 

Understand producer, national and world economic problems from the 
perspectives of consumer, world citizen and decision maker 

Evaluate the contributions and importance of individuals who have made a 
significant difference in history 

Analyze the major forces affecting world and United States history from the 
prehistonc period to the present 

Secondary Language: Benchmarks (Grade 12, Age 18) 

The student will demonstrate the ability to: 

Use prior knowledge to select the process and strategies for reading, writing, 
speaking and listening to extend communication and meaning in one's own 
life and community 

Evaluate the effectiveness of his or her own language and the language of 
others 

Appreciate diversity in literary traditions among nations and cultures 

Extend and refine independent competency in interpreting, evaluating and 
comparing texts and literature 

Develop and expand one's own writing style for use for a variety of purposes 
and audiences 

Understand that language and literacy involve reading, writing and reflecting 
on various texts from multiple perspectives 

Use both oral and written language to provide a means of insight into one's 
own life and the lives of others 

Apply language competency as a lifelong skill for communication and 
expression as a functional and productive student and citizen 

Advance knowledge of grammar, syntax and rhetoric for effective speaking 
and writing 
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Secondaiy Arts: Benchmarks (Grade 12, Age 18) 
The student will demonstrate the ability to: 

Know, understand and recognize the role of the arts in our culture and other 
cultures throughout history 

Understand and be able to apply the techniques and the personal motivation 
necessary for expressing, creating and performing in dance, drama/theater, 
music and the visual arts 

Perform or create works of art in a chosen area to a degree which will 
provide a vehicle for lifelong personal, creative expression 

Analyze and make judgments about works of art using one or more formal 
systems of criticism and the self-defined or established criteria of a group 

Possess a personal philosophy of the arts and be able to discuss the nature 
meaning and value of the arts in different cultures and in their lives 

Demonstrate positive attitudes and values toward learning in the arts, toward 
him- or herself, toward others, and their works of art 
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APPENDIX D 



AUTHENTIC CLASSROOM TASKS 
ELEMENTARY LEVEL 



COMPARISON 



(Students work in triads for a one weekperiod of time, at the end of which they 
present their findings as an oral report They also create a product to represent the 
affective impact of the two types 01 literature they pick*) 

This year we have studied and read different types of literature - poems, adventure 
stories, tall tales, fables, historical novels ana some others. Pick two types of 
literature and describe how they are similar and how they are different. 

CLASSIFICATION 



(Students are provided with an outline of a bar graph with the numbers 0 to 20 on 
the vertical axis and line drawings of solid shapes [sphere, cone, box, cylinder] on 
the horizontal axis* They work in cooperative groups for two class periods 
classifying objects. They then graph their results and provide a verbal explanation.) 

This week we have been studying shapes. Now, let's see how many of these shapes 
we can find. Look around the classroom or at pictures in magazines and see how 
many things you can find that are like the shape or the graph you have been given. 
Color one [insert rebus of box] for each solid you found. Be able to explain why 
your graph turned out the way it did. 

STRUCTURAL ANALYSIS 



(Students work in pairs over a two-day period of time. At the end of the two-day 
period, students present their findings to the class orally using an overhead 
projector.) 

Pick any number and write the word name for this number. Count the letters in the 
word name. Write the word name for that number. Continue this process until you 
can identify some obvious patterns. What is the main pattern? Explain why it 
happens. What are some other patterns? Explain them. 



SUPPORTED INDUCTION 



(Students work in cooperative groups for one week. At the end of that time they 
present their conclusions as a skit depicting the Ninja Turtles explaining their 
conclusions to their friends.) 
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Cowabunga, dude! You are a mutant Ninja turtle and have just peeked out of the 
sewer m our city for the first time. What can you conclude about the people in our 
city and the things that happen in our city? v 



SUPPORTED DEDUCTION 



(Students work in cooperative groups for a two week period of time, at the end of 
which they present a skit and an explanation of the deductive logic of their system of 

wiuwd* J 

Develop the clues to a murder mystery that has at least three suspects. However 
your clues must show that one suspect had to be the murderer. 



ERROR ANALYSIS 



(Students work in pairs or tnads over a three week period of time, at the end of 
wmch they present their conclusions in videotape form. They also create and 
present some aesthetic product that symbolizes policework.) 

What do policemen really do? Watch at least three television programs about 
policemen and describe some of the errors about policemen or policework in those 



CONSTRUCTING SUPPORT 



(Over a two week period of time students work in pairs. At the end of that period of 
time they present their arguments orally with the aid of graphic organizers.) 

We have been studying how great ideas have affected history. Develop an argument 
for or against the statement, The pen is mightier than the sword." Use specific 
examples m your argument. 



EXTENDING 



(Students work cooperatively over a two week period of time. At the end of that 
time period, they present their findings orally along with the music and related items 
they have selected.) 

Select a song we have been studying and then show how the basic pattern in that 
song is like the pattern in at least two other things that are not songs. 
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DECISION MAKING 

22£?aJ?? ip ' PairS ° Ver a i tW ° weel ? P eriod of time > at «d of which they 
present their decision as an oral report with accompanying pictures and artifacts.) 

We £?£ e ♦ f e ° stu 4ying many different parts of the country. Which one do you think 
would be the best place to live? Identify your selection and explain why it is the best 

INVESTIGATION 

Investigation (Definitive) 

(Students work in triads for a three-day period of time. At the end of the time 
penod, they present their conclusions m a chart along with a skit depicting the 
defining characteristics of the various types of plane figures.) 

What are the different types of plane figures and how do you tell them apart? Draw 

fSSZfZ £ ? C dlf ? rent f ^ ° f P lane fig^s and then develop a skit which 
portrays the key feature of each figure. 

Investigation (Historical) 

(Students work independently wer a 1-week period of time. At the end of that time 
penod, they present their findings as an oral report with accompanying visual aids.) 

Identify a kind of automobile that was named after an actual person. What did the 
does htook likf today?^ handaetd ' 1 E k fa StiU bein S ^nufactured, what 
Investigation (Projective) 

(Students work in cooperative groups of four over a two-week period of time, at the 
end of which they present their findings as a videotaped report.) 

Choose an invention and show how our lives would be different if it were never 
Rented. Suggest other kinds of devices that might have been just as useful in its 

SYSTEMS ANALYSIS 

(Students work in triads for a two-week period of time at the end of which thev 
make a presentation using diagrams and other visual aids.) 

In 1982 Phillips and Sony produced the first audiodisc called the digital or compact 
disc. Describe how a compact disc is made and how it is able to produce sound 
What are the parts and how do they work together? What happens to the whole 
system when different parts break down? 
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PROBLEM SOLVING 

(Students work in cooperative groups for a two-week period of time at the end of 
which they present their findings as a debate.) V 1 end of 

i£%82ft ? am | ±Q J A apan ? Se for ^ decline of manufacturing industry in 
the United States. Some Americans argue that if more people in this counttvwuS 
mere would be less unemployment However, m^y Sesay that 
^"S* does not compare with the Japanese import 

Assume this is frue How could you increase the sal? of American products wi& SS 

EXPERIMENTAL INQUIRY 

(Students work in cooperative groups over a three-week period to conduct 
S ™p7rt SSS2ir ^ COnClUSi0nS ' ^ ey P resent * eir Mn~ 

Um-tid^fpSf feS?" gr ?. P ^ Ut W ?° Sh0uId ^ the election for President of the 
£ ° n ? C , fin v dmgS £ om y°- ur grou P. make a prediction about how 

people m the ^community feel about the presidency. Then conduct interviews in the 
community about who should win. Report on the selection of your S^nd £e 
findings based on the interviews from the commumty. Make sure you relate Se 
findings from the community with your original prediction. 7 

INVENTION 

(Students work in pairs over a three-week period and present their inventions to the 
class along with a videotaped report.) 

Invent a household appliance that performs a much-needed task. Explain how it 
works and draw a picture or make a model of what it looks like. Be sure to show the 
changes you made on your invention as you developed it 
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AUTHENTIC CLASSROOM TASKS 
MIDDLE SCHOOL AND JUNIOR HIGH LEVELS 



COMPARISON 



(Students work in cooperative groups over a two week period of time. During a 
third week, they present their findings as a dramatic enactment, a journal or an oral 
presentation.) 

Slavery or bondage has been a way of life in many different societies throughout 
history. Choose two societies where slavery or bondage has been practiced and 
imagine that you lived in each of these societies. Compare what it is like to live in 
each society on such factors as food, clothing, education, work and laws you have to 
obey. 



CLASSIFICATION 



(Students work in teams for two weeks. Their finished product is a chart and an oral 
presentation of their findings.) 

Choose and examine a small area of ground (urban or prairie) and make up a 
classification system that illustrates how the ground is being used by man, plants, 
and animals. For example, animals may use the land for shelter, reproduction and 
food gathering, man may use the land for recreation, creating green space, trash 
dumping, etc. Describe your categories and the information you placed in each 
category. Make a chart that illustrates your categories and be prepared to explain it 



STRUCTURAL ANALYSIS 



(Students work collaboratively over two or three class periods. Their final products 
are a picture or cartoon with oral or audiotaped presentations.) 

Select a painting that is based on a familiar story or historical event. Familiarize 
yourself with the story or event and then examine the painting and analyze the 
artist's depiction of the main theme. Next, create a picture or cartoon of your own 
that depicts the main theme of the story. Finally, describe how the picture you 
selected and the picture/cartoon you created both depict the story. 



SUPPORTED INDUCTION 

conclusions and describe howvoS ftSl A f &at people. Explain your 

SUPPORTED DEDUCTION 

ERROR ANALYSIS 

nave mat is based on errors in reasonme Describe th^ +r™L S 7 • ^ y 
you obtained your information and hTf ou !5£ to ^ Wh " e 

CONSTRUCTING SUPPORT 

te«K k e4^f work b sma11 ^ Md preMM ** 

IttS "v?" ca - UMd *"S tt debate >" Colonial or Revolutionary America and 

^^^^ 

describe and discuss the limitations and weaknesses^ uiyour position^ ^ 
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EXTENDING 



(Students work in pairs for a two-week period of time. They then present their 
findings as a written report along with diagrams, charts and tables,) 

Select a group of animals and identify some general rules the animals in that group 
follow. For example, identify how a leader is determined or how the animals share 
food. Then describe how the things you discovered about the animal group you 
picked are also found in some human groups. 



DECISION MAKING 



(Students work independently or in groups over a two-week period of time. At the 
end of the time, they present their decisions as an oral presentation to the class who 
represent the people affected by their decisions.) ' 

Since the Revolutionary war, many important people have made decisions that have 
shaped our countiy. Select a figure who was instrumental in making a decision that 
altered the course of U.S. History. Put yourself in the place of that person and 
identify the alternatives the person was probably considering and the reason the 
person made the decision he did. You should be able to explain why the alternative 
you have selected is the best one. 



INVESTIGATION 



Investigation (Definitive) 

(Students work in small groups over a three week period of time, at the end of which 
they present their findings as: a panel discussion, a videotaped presentation or a 
dramatic presentation.) 

Identify an amendment to the Constitution that has caused controversy or confusion. 
Tell what is known or agreed upon about this amendment and explain where the 
confusion or contradiction exists. What do you think is the intent of this amendment 
and how could this amendment be reworded to reflect your views and clear up the 
confusion? 



Investigation (Historical) 

(Students work independently over a two week period of time. At the end of that 
time period they present their findings as an oral report with accompanying charts 
or graphs.) 

Identify some mystery about a past civilization or group of people and try to solve 
the mystery. Make sure you describe solutions other people nave proposed and 
show why your solution is the best 
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Investigation (Projective) 

SS*S? W ° rk fa fOOT^tive groups over a three week period of time, at the end of 
wmch they present their findings as a videotaped report) 

Select some source of energy and show how our lives would be different if it were 

E^iSfS?*!^ Wh - Cre pe0pIe diM « ree about use of this resource 
and explain the different viewpoints. 

SYSTEMS ANALYSIS 

n ^ C00 P erative gr 0 ^ for two weeks. At the end of that time they 
presentation ) CXP finding 0rally or 35 " audiot aped 

Choose an animal that b at the top of the food chain in the area where it lives. Map 

SiSS. aS™ KemS m % f0 . 0d S ha ? f0T . Aat animaL describe the nataS 
changes that can occur within that food chain. Finally, discuss changes in the system 
that might occur because of outside factors. * ^ 

PROBLEM SOLVING 

(Students work in small groups for two weeks and present their problem and 
solution to a "citizens board" of other students. They have to be prSaSSto S^Sr 
questions and defend their choice of alternatives.) K P 

Sic m f '^ e ?^ °f urban development, human encroachment or overgrazing, 
animals have to be killed or relocated. Choose an example of this kind of problem 
examine the alternatives and identify ways to relocate the animals safely to anS 
area without killing them Choose one alternative and explain why it is best. 

EXPERIMENTAL INQUIRY 

(Students work injoairs oyer a one-week period. They present their data in a chart 
and summarize their conclusions in a written report) 

Geographers tell us that the earth has more water than land. Conduct your own 
experiment using a globe to determine how much of the earth is water and how 
much is land. First, make a guess by simply looking at the globe. Then, spin the 
globe and have your partner point to a spot on the globe without looking; Did you 
point to water or land? Keep doing this and record your results in a chart How 
were your results convened to fractions? Do your results support the estimate' 
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INVENTION 



(Students work collaboratively in small groups for two weeks. They then display 
their findings using diagrams and written descriptions.) 

Human hair can be use d to measure humidity., When the air is moist, hair expands. 
When the air is dry, hair shrinks. The change in length and humidity is measured 
using an instrument called a hair hygrometer. Invent an instrument that can be used 
to measure sunshine. 
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AUTHENTIC CLASSROOM TASKS 
HIGH SCHOOL LEVEL 



COMPARISON 



(Students work in cooperative groups and take four class periods to complete the 
task. They report orally or in a panel discussion format). complete tne 

Select one naturally occurring and one man-made substance for which a comnarisnn 
between the two might be useful. Then select two or mowCcSS 
to compared two substances, such as problems that arise in production?or the 
differences in marketing and distribution, or the causes and effects of scardi? etc 

aVe^ouVe^Kd 6 * SUbStanCCS "* ° T differ the 



CLASSIHCATION 



(Students work in cooperative groups for two weeks. At the end of that time thev 
must turn in a written report with a model or map depicting their categories). 

Categories of regions can be made up of almost anything, depending uoon the 
elements you use to create them - people, land, automotive supply sforls ^dect a 
variety of elements that will allow you to distinguish one category from another Fo? 
SSSftrff 11 could . declde *e PF e sence of one school, one church, and a g% 
station and convenience store comprise "a loose social neighborhood". Likewis? 

££l?£ U < ?? de - ^ rati0 of three statl0n * to one school may 

qualify as a business neighborhood, and a region with the reverse ratio (three 
schools to one gas station) could be described as a "residential neighborhood" 
Make sure you have enough combinations to provide you with at least five 
categories. Finally select an area within the greater metropolitan area and identify 

2£2i25 ^ft ° f eaC ? W 0ry l on have «tablished Also explain why you? 
categories are useful ways of thinking about regions. 

STRUCTURAL ANALYSIS 

icS d ? ntS ^° rk inde P endentl y ov er three class periods. They report their answers in 
css3,y iormj. 

25& strikes .X ou ?s being well-organized and concise. Describe, in 

outline form, how the main idea is presented and what ideas are used to swoon the 
central idea. Include any subtopics and their support. Also identify stated 
information not related to the main theme or its supporting details 
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SUPPORTED INDUCTION 



i^n?!!* 0 * ? pairs over a ^° we< * period of time. At the end of that time they 
present their findings either orally or as a videotaped presentation). 

Observations of events in nature have often produced great ideas, like Darwin's 
theory of natural selection. Select a living thing which you can observe easily and 
about which you can note events and characteristics. What generalizations can you 
make about the observations you have made? Describe the steps you took in 
coming to your conclusions. F J 



SUPPORTED DEDUCTION 



(Studente work independently over a week period of time. At the end of that time 
they present their findings using a dramatic simulation or a written report). 

Find and describe a principle that is explicit or implicit in the way that some 
legislative sessions are : conducted. Specify the consequences of this principle by 
describing specific incidents that can be explained in terms of the principle or can be 
shown to be a clear illustration of the principle. 



ERROR ANALYSIS 



(Students are given one week to work in cooperative groups on the project At the 
end of the period they make an oral presentation along with graphic representations 
supporting their conclusions). y 

Select a one-page print advertisement that seems to you to be misleading in some or 
all of its claims. Describe the kinds of errors you find, and what erroneous 
conclusions might be made by someone who is not aware of the errors. Explain how 
the advertiser could have presented this information so that it was not misleading 

evidence to back-up? SamC P ° im k^ 1 ™^ 1 ?' # ven rigfit 

CONSTRUCTING SUPPORT 

(Students work independently over a two week period of time. At the end of that 
time they present their findings in oral or written form). 

Find a commonly held belief about health or sickness ('feed a cold, starve a fever* 
for example) and then construct an argument for or against Be sure to qualify your 
argument by stating its limitations and its underlying assumptions. 
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EXTENDING 



(Students work on the task in pairs over a three class period interval of time. At the 
end of that time they present their findings in video documentary form). 

Identify the generic elements or basic elements in the war in Vietnam. Then, 
identify another situation that has nothing to do with wars between nations and 
describe how that situation fits the basic elements you have identified. 



DECISION MAKING 



(Students work independently over a week's period of time. At the end of the week 
they make their presentations in oral or written form). 

Select an action by an influential person within the fifteenth or sixteenth centuries 
that had important consequences for world history. Determine the characteristics of 
the decision that had to have been made by this person before such an action was 
taken. What alternative choices were available to this person when he or she made 
the decision? Determine what goals motivated the person in making his or her 
decision, and what criteria this person was likely to have applied in making his or 
her decision. What were the possible trade-offs in selecting one alternative over 
another? What were the risks, what were the rewards, and how would either be 
measured? Without benefit of hindsight, would you have made the same choice? 
Explain why or why not. 



INVESTIGATION 



Investigation (Definitive) (Students work in cooperative groups for a period of two 
weeks. At the end of that period of time they present their findings in a panel 
discussion format). 

The renaissance was so called because it was considered to be the classical age 
reborn, Select any era of history that has gained a label of some kind (TJark Ages', 
'Age of Discovery', etc), and determine what it was that causes people to' 
characterize the era as they do. Describe those aspects of the age that clearly don't 
live up to the label, and those aspects of the era that are completely obscured by 
the label. Also, decide whether, given the contradictions, the label used is valuable 
or whether it is so misleading that another name should be assigned to the era. 

Investigation (Historical) (Students work in pairs over a week's period of time. At 
the end of that time period they present their findings in written form). 

What happened to the Dinosaurs? There are competing theories as to why 
dinosaurs became extinct Determine what aspects of this event all theories agree 
upon. What do they all take into account, what is similar among the conclusions? 
Describe the competing theories in detail and their points of disagreement Weigh 
the arguments and determine which seems the more reasonable, or propose a 
resolution of your own. 



Investigation (Projective) (Students work independently over a week. At the end of 
that time period they present their findings in writing). 

The notion that some countries are more •developed' than others implies that one 
country's future may be understood as, in part, the re-enactment of another 
country's past Select some aspect of development for which this might hold true 
(cultural development, military development, spiritual development, etc.). Working 
within the aspect of development you have selected, describe those changes within a 
developing country that you believe you can predict with some confidence. Identify 
those areas that would be least predictable, Finally, describe the ways in which the 
aspect of development you have selected can be better understood from the 
perspective of 'more developed' countries, and in what ways that perspective can be 
misleading. 



SYSTEMS ANALYSIS 



(Students work independently for a week's period of time. At the end of that time 
period they present their findings in writing, orally, in audiotape form or in 
videotape form). 

Select an information system and determine whether the structure of the system is 
best described as componential or hierarchical, or a combination of the two. 
Delineate the boundaries of the system. Also, identify the type of errors that can 
creep into information as it is transmitted, or during storage and subsequent 
retrieval within the system. How does the system use negative feedback to correct 
errors? Can the system use feedforward to eliminate possible sources of error? 
What kinds of effects would a breakdown in part of the svstem have on the 
character of the information? How could a complete system failure be detected? 
Describe the interface of the system to the world outside it. Where and how does 
the information change at the point that it is taken up by another system? 



PROBLEM SOLVING 



(Students work in pairs over a week's period of time. At the end of that time period 
students present their findings in written form). 



Create an addressing scheme (that is, a means for delivering mail) but you cannot 
use numbers in any way. Determine how you will test the efficiency of your system, 
list at least two possible ways of accomplishing the overall goal, then select one 
alternative and defend your selection after describing in depth what a section of 
addresses would be like without your scheme* 
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EXPERIMENTAL INQUIRY 



(Students work individually for a two week period of time. At the end of that tim e 
period students present their findings orally along with a demonstration). 

Identify something of interest you've noticed while riding in elevators. Explain this 
phenomenon using accepted principles. Based on your understanding of the 
principles involved, make a prediction that can be tested. Then, set up an 
experiment that will test your prediction and help explain the principles youVe 
discovered. Finally, describe whether your experiment proved or disproved your 
hypothesis, and whether the principles you've described still hold true. 



INVENTION 



(Students work in cooperative groups over a three-week period to develop their own 
number system* At the end of this time they present their system using diagrams, 
charts, and an oral report). 

Suppose you could travel back in time to ancient civilizations. The Ancient 
Egyptians developed a base-ten system that used symbols to represent powers of 
tea You found some written on stone tablets and noticed that their number system 
did not allow for addition and subtraction. Invent a system using symbols that will 
compensate for this ancient number system. Develop" sketches of the symbols and 
illustrate how the system works. Redesign any symbols that do not result in the 
correct sum or product. What limitations does you number system have? 
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APPENDIX E 
(Reprinted by permission of McREL Institute) 
Generalized Rubles for Declarative Knowledge 

Does the student understand the hrnortant facts, concepts and principles? 
Level 4: 

The student demonstrates a thorough knowledge of essential facts 

Level 3: 
Level 2: 

^Sr^ ^ 0f 46 ^ —I* ^ principles 

Level 1: 

SSXTi:^" of *• — «- 

Generalized Rubrics for Procedural Knowledge 
Does the student implement the processes or skills that are important to the task? 

&^^^Sft£"* * faplementin " ^ >™ « 

Level 2: 

The student makes a number of errors in using the processes or drift 

IXSf but can compIete a rou * h wSSSto'ofS 

Level 1: 

™£«£? eiK many mistakes » and cannot completely use the 

processes or skills important to the task. * y 



Level 4: 
Level 3 
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Generalized Rubrics for Comparison Tasks 



a* Did the student select appropriate items/elements to be compared? 
Level 4: 

The student selects items that are very well suited for addressing the 
objective outlined in the task description, and that show originaJor creative 
thinking. 

Level 3: 

The student selects items that provide a means for successfully addressing the 
objective outlined in the task description. 

Level 2: 

The student selects items that satisfy the basic requirements of the task, but 
create some difficulties for executing the task. 

Level 1: 

The student selects items that are inappropriate or that create 
insurmountable problems for the accomplishment of the task objective. 

b» Did the student select appropriate characteristics on which to compare the 
selected elements/items? 

Level 4: 

The student selects characteristics that encompass the most essential aspects 
of the items that are to be compared. In addition, the student may select 
characteristics that are intriguing or present some challenge. 

Level 3: 

The student selects characteristics that provide a vehicle for meaningful 
comparison of the items, and that address the question posed by the task. 

Level 2: 

The student selects characteristics that provide for a partial comparison of 
the items and may include some characteristics that are extraneous. 

Level 1: 

The student selects characteristics that are trivial, or do not address the issue 
presented in the task, or selects characteristics on which the items cannot be 
compared. 

c Was the student accurate in her assessment of the extent to which the identified 
elements/items possess or do not possess the identified characteristics? 

Level 4: 

On the selected characteristics, the student accurately assesses all identified 
similarities and differences for each element Additionally, the student 
volunteers inferences from the comparison that were not explicitly requested 
in the task description. 



84^ 



Level 3: 

On the selected characteristics and with no significant errors, the student 
accurately treats Lhe most important similarities and differences for each 
element 

Level 2: 

The student makes some important errors in identifying to what extent the 
items or elements possess the identified characteristics. 

Level 1: 

The stadent makes many significant errors in the assessing the characteristics 
of the items or elements. 
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Generalized Rubrics for Classification Tasks 



a. Were the elements/items identified for classification important to the topic? 
Level 4: 

The student clearly specifies the elements to be classified, and selects items 
that are not trivial and that present some interesting challenge in 
classification. 

Level 3: 

The student selects elements for classification that are important for the 
subject area, and present some challenge in classification. 

Level 2: 

The student selects items that are of low importance, or may present little 
more than a routine sorting problem. 

Level 1: 

The student selects trivial items and the items possess no qualities that allow 
for any but self-evident classification methods. 



b. Were the categories the student selected to organize the elements/items useful 
and important? 

Level 4: 

The student creates categories that provide a means for discussing the 
significant properties of the items- The categories provide a useful way of 
looking at the information at an unusual level of depth. 

Level 3: 

The student selects categories that provide a means for discussing the 
properties of the items in greater detail, and that focus on the significant 
characteristics of the items. 

Level 2: 

The student creates categories that provide sufficient means for analysis but 
might not include all characteristics of the items that are important 

Level 1: 

The student creates categories that have no explanatory power and address 
only trivial aspects of the items. 



c Were the defining characteristics of the categories important and useful? 
LeveU: 

The student provides a clear and complete specification of the defining 
characteristics of each category. In addition, the student describes the 
defining characteristics in such a way as to provide a unique or unusual 
of looking at the elements. 
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Level 3: 

The student clearly specifies the defining characteristics of the categories and 
addresses any questions of overlap in characteristics. 

Level 2: 

The student describes the defining characteristics in a way that results in 
some overlap or confusion between categories, or the student describes 
characteristics that do not appear to be readily acceptable ways of defining 
the selected category or categories. 

Level 1: 

The student defines characteristics that are not suitable for the categories 
selected and do not contribute to usefulness of the classification. 



<L Did the student accurately assess the extent to which each element/item 
possesses each defining characteristic? 

Level 4: 

The student correctly assigns each of the elements into the selected 
categories and describes tEe extent to which each element has the attributes 
ascribed to the categories. Additionally, the student describes insights that 
occurred during the sorting process. 

Level 3: 

The student correctly assigns each of the elements into the selected 
categories and when appropriate, the student describes the extent to which 
each element has the attributes ascribed to the categories. 

Level 2: 

The student makes some errors in assigning element, to their appropriate 
categories, or the student does not describe to what extent each element has 
the attributes of the category, when it is clearly appropriate for the task- 
Level 1: 

The student makes frequent and significant errors in assigning elements to 
categories and does not show how the elements have the characteristics of 
their assigned categories. 
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Generalized Rubrics for Structural Analysis Tasks 



a. Was the student accurate in her identification of the top level of information or 
main theme? 

Level 4: 

The student articulates the main theme or dominant pattern within the work 
and describes the top level of information in depth. In addition, the student 
provides a perspective on the theme that allows a deeper analysis of the 
work. 

Level 3: 

The student clearly and correctly identifies the main theme or dominant 
pattern within the work and describes the top level of information in detail. 

Level 2: 

The student either mistakes an important sub-theme or sub-pattern for the 
top level information but clearly articulates the details of that sub- 
theme/pattern, or the student correctly identifies the top level information of 
the work but does not provide a complete discussion of the theme. 

Level 1: 

The student misidentifies the top level information of the material and does 
not provide any elaboration of the information he or she has identified. 



b. Did the student accurately identify the structures subordinate to the top level 
information? 

Level 4: 

The student clearly identifies and describes the subordinate structures of the 
work and how they relate to the top level of information. The description 
provides a new and accurate way of understanding the structure of the work. 

Level 3: 

The student identifies elements and/or structures that are subsidiary to the 
top level information. The student makes clear how those aspects contribute 
to top level information or support it- 
Level 2: 

The student identifies the most essential elements that support the top level 
information but does not make clear how they work, or the student 
misidentifies some elements as supporting which may not be, but attempts to 
show how these elements support the top level information. 

Level 1: 

The student fails to identify important elements or structures that support the 
top level information and does not attempt to explain how the elements 
selected contribute to the main idea. 
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c Did the student accurately identify information not related to the top level 
information or its supporting structures? * 

Level 4: 

• p _ _ . • _ ^» . « info i niation that is not related to the tco 

level information or its supporting structures. In addition, the student 
interprets the role this information plays within the work as a whole. 

Level 3: 

The student correctly identifies information that is not related to the top 
level or its supporting information. The student might not identify all 
unrelated information. 

Level 2: 

The student identifies information Cat is not related to the top level 
structure, but may include some items that are supporting structures If no 
information is unrelated, the student might not recognize this. 

Level 1: 

The student does not recognize unrelated information or misidentifies the 
top level information or a supporting structure as information that is 
unrelated to the whole. 
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Generalized Rubrics for Supported Induction Tasks 



a. Were the elements (specific pieces of information) from which the student made 
inductions important to the general topic about which Inductions were made? 

Level 4: 

The student clearly and accurately identifies all relevant observations or 
elements firom which inductions are made. The student's selection of the 
information reflects creative insight and a careful observation of the area of 
concern* 

Level 3: 

The student specifies all relevant observations or elements from which 
inductions are made. The student selects observations or elements that are 
important to the general topic, and reflect a generally accurate interpretation 
of the information. 

Level 2: 

The student might include observationsViat are not important for the 
inferences, or the student might not accurately identify the observations from 
which the induction(s) could be made. 

Level 1: 

None of the student's observations are important nor do they directly relate 
to the inductions that are formulated. 



b. Did the student make accurate interpretations of the information from which 
inductions were made? (e.g., Did the student understand the information or 
premises from which the inductions were made?) 

Level 4: 

The student provides inferences that illustrate insight into the information 
from which the inferences were made. The inferences reflect a study of or a 
familiarity with the particulars of the topic. 

Level 3: 

The student articulates inferences from the selected information. With few 
exceptions, the inferences are valid and say something important about the 
topic area. 

Level 2: 

The student draws inferences from a misunderstanding of the subject matter. 



Level 1: 

The student misinterprets the information when drawing inferences. The 
student makes inferences that have no bearing on the area, or are patently 
illogical. 
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c Did the conclusions (inductions) drawn by the student naturally follow from the 
specific pieces of information used to draw the conclusions? 

Level 4: 

The student draws conclusions that reflect clear and logical links between the 
elements and the inferences drawn from them. The rationale for the 
inferences shows a thoughtful and accurate attention to the process of 
induction. 

Level 3: 

The student^with few errors, presents conclusions that follow logically from 
the observations or elements selected. 

Level 2: 

Some of the student's inferences reflect erroneous assumptions about what 
conclusions can be drawn from the observations. 

Level 1: 

The student draws many erroneous conclusions from the evidence and 
cannot satisfactorily describe the rationale behind his or her conclusions 
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Generalized Rubrics for Supported Deduction Tasks 



a. Did the student base her deduction on an important or useful generalizations or 
principles governing the situation? 

Level 4: 

The basis of the student's deduction relies upon information that is 
significant in the topic material. The student's selection of a principle shows 
extreme insight into the topic. 

Level 3: 

The student selects important generalizations or principles on which to base 
a deduction. The generalizations contribute to the understanding of the 
material being studied. 

Level 2: 

The student provides generalizations that generally relate to the information 
available but the generalization might not have significant explanatory 
power. 

Level 1: 

The student offers a generalization that does not have significant bearing on 
the material and will not contribute to the understanding of the subject. 



b. Was the student accurate in his or her interpretation of the generalization or 
principle? 

Level 4: 

The student's understanding of the generalization or principle is not only 
accurate but provides a unique perspective on the topic. 

Level 3: 

The student's understanding of the generalization or principle is accurate and 
contributes to an understanding of the topic 

Le-jl2: 

The student's interpretation of the generalization or principle is not accurate. 
Level 1: 

The student is clearly incorrect in his or her interpretation of the 
generalizations or principles. 



c Were the conclusions drawn by the student logical consequences of the identified 
generalization or principle? 

Level 4: 

The student draws accurate conclusions implied by the generalization or 
principle. The student also recognizes more subtle inferences that could 
nave important effects on the subject area. 
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Level 3: 

The student, with few errors, accurately identifies the inferences from the 
generalizations or principles. The consequences relate closely to the subject 
area and are worthwhile subjects for discussion* 

Level 2: 

The student accounts for important consequences of the generalizations, but 
identifies consequences that may not be germane to the area; or, the student 
makes logical errors in drawing conclusions. 

Level 1: 

Tne student identifies consequences that have little significance and are not 
germane to the area under analysis or do not make logical sense. 
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Generated Rubrics for Error-Analysis Tasks 



a. Did the student select important or critical errors in information or process? 
Level 4: 

The student accurately identifies all errors in the information or process 
under study. The student makes clear why the items identified are errors 
Additionally, the student identifies subde but consequential errors that are 
difficult to recognize. 

Level 3: 

The student accurately identifies all critical errors in the material under studv 
and maxes clear why the items identified are errors. 

Level 2: 

The student fails to recognize some important errors or the student 
identifies some items that are not truly errors. 

Level 1: 

The student recognizes only insignificant errors or mistakes valid items for 
errors. 



b. Was the student accurate in her analysis of the manner and extent to which the 
errors affect the information or process within which they exist? 



Level 4: 

The student provides an accurate analysis of the consequences of the error 
fiie student provides a complete description of the ramifications of the err' 
beyond the most obvious levels of impact 



Level 3: 

The student provides a good analysis of the effects of the errors on the 
process, omitting few details. 

Level 2: 

The student describes the effects that errors have on the information or 
process, but omits some important consequences; or, the student does not 
accurately describe all the effects of the errors. 

Level 1: 

The student does not correctly assess the effects that errors have on the 
information or process or describes effects that do not exist 

c Was the student's description about how to correct the errors valid? 
Level 4: 

The student provides a highly thoughtful or creative approach for correctine 
the errors. 5 
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Level 3: 

The student provides a workable way of correcting the errors. The response 
addresses the major concerns that arise because of the error. 

Level 2: 

The student provides an approach for correcting the errors. The approach 
addresses the major errors, while it might not be the best or most appropriate 
response to the situation. 

Level 1: 

The student does not provide a satisfactory description of how to correct the 
errors. 
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Generalized Rubrics for Constructing Support Tasks 



a* Was the student accurate in his identification of information that needs support 
versus information that does not need support? 

Level 4: 

The student accurately identifies a claim that requires support The 
identified claim has been mistaken by many others for a tact that requires no 
support 

Level 3: 

The student accurately identifies a claim that requires support and does not 
confuse the claim with any other information. 

Level 2: 

The student identifies information that requires support but might 
mistakenly include other aspects of the information that do not require 
support 

Level 1: 

The student identifies information that does not require additional support 
and fails to identify a claim that should have support 

b. Was the student's claim supported by a sufficient amount and appropriate types 
of information? r " 

Level 4: 

The student presents a clear and accurate treatment of all available evidence 
that addresses the central point of the claim. In addition, the student 
considers what evidence is missing, and how it should affect an evaluation of 
the claim. 

Level 3: 

The student, with no major errors, treats all relevant evidence that should be 
used to support the claim. 

Level 2: 

The student's argument provides evidence for the claim, but may not address 
all necessary aspects of a convincing argument 

Level 1: 

The student fails to provide convincing evidence for the claim. 

c Was the student accurate in her description of the limitations of the claim and 
the support provided? 

Level 4: 

The student provides careful and reasoned qualifications for the claim in 
such a way that the argument provides a unique perspective on the claim. 
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Level 3: 

The student provides qualifications of the claim as supported by the evidence 
available. The student's qualifications result in a well-defended claim. 

Level 2: 

The student qualifies or restricts the claim, but does not adequately address 
the limitations. 

Level 1: 

The student does not address the limitation of his or her argument 
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Generalized Rubrics for Extending Tasks 



a. To what extent was the information identified from the original source 
important and useful as a subject for the abstraction process? 

Level 4: 

The student identifies information that provides a rich source of material for 
the process of abstraction. The selected information presents a particular and 
worthwhile challenge for abstracting a pattern- 
Level 3: 

The student identifies information that is not trivial. The information 
selected also has properties that lend themselves to the abstraction process. 

Level 2: 

The student identifies information that does not appear important but can 
still be used to provide a pattern that can be used m the abstraction process. 

Level 1: 

The student identifies information that is trivial and cannot be described in 
terms that would be useful to the abstraction process 



b. Did the abstract pattern the student identified represent the pattern of 
important information from the literal source? 

Level 4: 

The student creates an abstract pattern that provides an unusual or 
provocative insight into the information under study. The pattern furnishes 
the means for seemg ether material with a unique understanding. 

Level 3: 

The student constructs an abstract pattern that accurately represents the 
information from which it came. 

Level 2: 

The student creates an abstract pattern that may not be a completely 
accurate representation of the information from which it was driwn but the 
abstract pattern does focus on the most important elements. 

Level 1: 

The student did not create an abstract pattern that accurately represents the 
information selected from the original source. 



ERIC 



ICO 

98 



c To what extent did the related information contain the key characteristics of the 
abstract pattern? 

Level 4: 

The student demonstrates creativity in the selection of another set of 
information that contains a similar abstract form. The second set of 
information is important and provides a very good subject for analysis. 

Level 3: 

The student correctly identifies a second set of information that contains the 
essential characteristics of the abstract form. The second set of information 
provides a worthwhile subject for study. 

Level 2: 

The student identifies information that does not provide a perfect match with 
the abstract characteristics, but has some similarities; or the information 
selected has so similar a pattern that the process of abstraction, while 
accurate or complete, does not provide a profitable subject for analysis. 

Level 1: 

The student selects information that does not conform in any way to the 
pattern identified. 
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Generalized Rubrics for Decision-Making Tasks 



a. Did the student select appropriate and important alternatives to be considered? 
Level 4: 

The alternatives presented are clearly articulated, appropriate to the task, 
and present a meaningful decision-making challenge. 

Level 3: 

The student clearly identifies alternatives that are appropriate to the task 
and that present a genuine decision making task. 

Level 2: 

The student does not present clear alternatives, or selects alternatives that 
are not completely appropriate to the task. 

Level 1: 

The student selects alternatives that do not address the real issue and presen 
no worthwhile challenge. 



b. Did the student select important and appropriate criteria with which to assess 
the identified alternatives? Was the student accurate in her assessment of how 
important the identified criteria are to the decision? 

Level 4: 

The student clearly and completely identifies the criteria by which the 
identified alternatives will be assessed. The criteria are presented in detail 
and reflect an unusually thorough understanding and concern for the 
ramifications of the decision. 

Level 3: 

The student clearly identifies the criteria by which the identified alternatives 
will be assessed, with no significant exceptions, the criteria are appropriate 
to the alternatives and important to the decision task. 

Level 2: 

The student correctly identifies the principle criteria by which the identified 
alternatives will be assessed. Some criteria might be omitted, or included 
criteria might not be important factors for consideration or entirely 
appropriate for the decision task. 

Level 1: 

The student does not specify any criteria appropriate for the selected 
alternatives or of importance to the decision. 



c Was the student accurate in her assessment of the extent to which the 
alternatives possess the identified characteristics? 

Level 4: 

The student provides a thorough, fully developed assessment of each 
alternative based upon the criteria. In addition, the student also provides 
comparison and contrast of the alternatives according to the extent each 
meet the criteria. 

Level 3: 

The student presents an accurate assessment of the extent to which the 
alternatives possess the identified criteria. 

Level 2: 

The students assessment of the alternatives does not completely address all 
the criteria for evaluation; or, the student applies all appropriate criteria to 
the alternatives but is not completely accurate in assessing how well the 
criteria have been met. 

Level 1: 

The student does not use all necessary criteria for evalu *ting the decision 
alternatives. The criteria the student uses are incorrectly matched to the 
alternatives. 



d. Did the final selection adequately meet decision criteria and answer the initial 
decision question? 

Level 4: 

The student selects an alternative consistent with its rating on the criteria. 
The selection represents a well-supported answer to the initial decision 
Question. In addition, the student provides a useful discussion of problems 
tnat arose during the selection process. 

Level 3: 

The student successfully answers the decision question by selecting an 
alternative that meets or exceeds established criteria. 

Level 2: 

The students selects an alternative that does not entirely conform to the 
student's assessment of the alternatives. 

Level 1: 

The student makes a selection that does not appear reasonable, or cannot be 
justified by the student's evaluation of the alternatives. 
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Generated Rubrics for Investigation Tasks 



a« Was the student accurate and complete in her assessment of what is already 
known or accepted about: 

o the concept (definitive investigation). 

o the past event (historical investigation). 

o the hypothetical event (projective investigation). 

Level 4: 

The student presents a thorough and correct account o£ what is already 
known. In addition, the student supplies information that may not commonly 
be known but that has some impact on the topic being studied 

Level 3: 

The student presents accurate information, with no important omissions, on 
what is already known or agreed upon the salient points of the topic. 

Level 2: 

The student presents information on what is already known or agreed upon 
the salient points of the topic or event. The information may not be 
complete in all particulars, or the student might introduce some inaccuracies. 

Level 1: 

The student presents little or no accurate information on what is already 
known or agreed upon the salient points of the topic. 



b. Was the student accurate and complete in her assessment of a confusion or 
contradiction about: 

o the concept (definitive investigation). 

o the past event (historical investigation). 

o the hypothetical event (projective investigation). 

Level 4: 

The student correctly identifies the important confusions, uncertainties or 
contradictions that surround the topic In addition, the student brings to light 
misconceptions or confusions that are commonly overlooked. 

Level 3: 

The student, with no important errors, identifies a significant confusion, 
uncertainty or contradiction that surrounds the topic. The student forms an 
accurate assessment of these problems. 

Level 2: 

The student identifies confusions, uncertainties or contradictions that are 
associated with the topic, but the problems identified might include some but 
not all the most critical issues. 
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Level 1: 

The student fails to accurately identify any confusions, uncertainties or 
contradictions that are associated with the topic. 



Was the resolution to the confusion/contradiction logical and plausible about: 

o the concept (definitive investigation) 

o the past event (historical investigation) 

o the hypothetical event (projective investigation) 

Level 4: 

The student provides a logical and well-developed resolution to the 
confusion or contradiction. Additionally, the resolution reflects creative 
thinking as well as thoughtful attention to the details of the problem. 

Level 3: 

The student presents a clear resolution to the problems associated with the 
concept The resolution is a logical and plausible outcome of the 
investigation. 

Level 2: 

The student develops and presents a resolution to a confusion/contradiction 
associated with the topic (definitive investigation) OR the past event 
(historical investigation) OR the future event (projective investigation). The 
resolution is satisfactory but the resolution lacks thorough treatment and 
accuracy in the logic in that resolution in some particulars do not seem 
entirely plausible. 

Level 1: 

The student presents an unsubstantiated and implausible resolution to the 
confusion/contradiction. 



Generalized Rubrics for Systems Analysis Tasks 

a. Did the studt.it accurately and clearly identify the boundaries of the system? 

Level 4: 

The student provides evidence of a clear understanding of the system 
boundaries. The student's description of the boundary adds a new or deeoer 
understanding of the operation of the system. In addition, the student fully 
describes the boundaries of other systems that share the system boundary. 

Level 3: 

The student, with no major errors, correctly describes the system boundaries. 
1 ne student describes the boundaries in terms that provide a dear sense of 
the operation of the system. 

Level 2: 

The student draws boundaries of the system that exclude some significant 
part of the system, or that include aspects that are not part of the system. 

Level 1: 

The student makes many errors in describing the system boundary. The 
boundaries identified by the student exclude most important aspects of the 
system or confuse physical boundaries with system boundaries. 

b. Did the student accurately and completely identify and articulate how the 
component parts interact? 

Level 4: 

The student accurately identifies how the key components of the system 
interact. Additionally, student's description provides insight into either the 
interaction of the components or the components themselves. 

Level 3: 

The student accurately identifies the key component parts of the system and 
the manner m which they interact ' 

Level 2: 

The student accurately identifies how many of the key components of the 
system interact but leaves out some important components. 

Level 1: 

The student incorrectly describes how the component parts of the system 
interact and/ or incorrectly identifies component parts. 
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c Did the student accurately and completely describe how the system can fail? 
Level 4: 

The student describes the areas most likely to be the source of system 
failures. The student identifies potential failures that might commonly be 
overlooked. In addition, the student provides good suggestions for altering 
the system or its components in order to preclude some system failures. 

Level 3: 

The student describes the process by which a component failure could result 
in system failure. The student identifies the weakest and most vulnerable 
aspects of the system. 

Level 2: 

The student identifies most areas or parts of the system that are most 
vulnerable to catastrophic failures, but omits some important aspects. The 
student presents a not entirely plausible scenario of how such failures could 
occur. 

Level 1: 

The student fails to recognize possible causes of system failure, or addresses 
only the consequences and not the likely causes of system failure. 



d. Did the student accurately describe how the system interfaces with the world 
outside it across the system boundaries? 

Level 4: 

The student describes with accuracy and thoroughness how the system 
communicates with the world outside it. In addition, the student provides 
3ome new insight about the system's interaction with other systems. 

Level 3: 

The student accurately describes the most important channels of 
communication and how other systems interact with the system at the system 
boundaries. 

Level 2: 

The student identifies the commonly used channels of communication, with 
an important omission, or the student does not correctly describe all 
important interactions between the system and its bordering systems. 

Level 1: 

The student cannot identify all the primary means of communication. The 
student does not understand how the system interacts with or is affected by 
other systems. 
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Generalized Rubrics for Problem Solving Tasks 



a. Were the constraints or obstacles to the goal identified by the student accurate 
and comprehensive? 

Level 4: 

The student accurately identifies relevant obstacles or constraints to the goal 
and provides a thorough description. In addition, the student addresses 
obstacles or constraints that are not immediately apparent within the 
problem situation. 

Level 3: 

The student accurately identifies the most important obstacles or constraints 
to the achievement of a goal. The student describes the obstacle or 
constraint in detail. 

Level 2: 

The student identifies some constraints that are accurate but some 
constraints that are not accurate. 

Level 1: 

The student omits the most significant constraints or obstacles to the goal. 



b. Were the alternative ways of overcoming the constraints or obstacles identified 
by the student viable and important to the situation? 

Level 4: 

The student identifies creative but plausible solutions to the problem under 
consideration. The solutions address the central difficulties posed by the 
constraint or obstacle. 

Level 3: 

The student proposes alternative solutions that appear plausible and that 
address the most important aspects of the problem. 

Level 2: 

The student presents alternative proposals for dealing with the obstacle or 
constraint, but the proposals do not all address the important difficulties. * 

Level 1: 

None of the student's proposed solutions to the difficulty appear likely to 
succeed. They solutions fail to address a critical part of the problem. 
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c Did the student adequately try out a selected alternative before trying another? 
Level 4: 

The student engages in an effective, valid and exhaustive trial of the selected 
alternative. Trial of the solution goes beyond that required to solve the 
problem and shows a commitment to in depth understanding of the problem. 

Level 3: 

The student puts the selected alternative to a trial adequate to determine its 
utility- 
Level 2: 

The student tries out the alternative, but the test of the solution is incomplete 
and omits or ignores important elements. 

Level 1: 

The student does not satisfactorily test the selected solution before 
discarding it. 



<L If other alternatives were tried, how well did the student articulate and support 
the reasoning behind the order of the selection and the extent to which each 
alternative overcame the obstacles or constraints? 

Level 4: 

The student provides a clear, comprehensive summary of the reasoning that 
led to the selection of secondary solutions. The description includes a review 
of the decisions that produced the order of selection and how each attempted 
alternative fared as a solution. 

Level 3: 

The student describes the process that led to the ordering of secondary 
solutions. The wription offers a clear defensible rationale for the ordering 
of the alternatives and the final selection. 

Level 2: 

The student describes the process that led to the ordering of secondary 
solutions. The description does not provide a clear rationale for the ordering 
of the alternatives, or the student does not address all the alternatives that 
were tried. 

Level 1: 

The student describes an illogical method for determining the relative value 
of the alternatives. The student does not present a reasonable review of the 
strengths and weaknesses of the alternatives solutions that were tried and 
abandoned. 
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Generalized Rubrics for Experimental Inquiry Tasks 



a. Did the student accurately explain the phenomenon using appropriate and 
accepted facts, concepts and principles? 

Level 4: 

The student provides an accurate explanation of the phenomenon. The 
concepts and principles used for the explanation are appropriate to the 
phenomenon and accurately applied. The student's response reflects 
thorough and careful research or understanding. 

Level 3: 

The student provides an accurate explanation of the phenomenon. The 
concepts and principles used for the explanation are appropriate to the 
phenomenon and accurately applied with no significant errors. 

Level 2: 

The student explains the phenomenon but misapplies some concepts or 
principles, or omits some facts, concepts or principles that are important for 
understanding the phenomenon. 

Level 1: 

The student leaves out important facts, concepts or principles in explaining 
the phenomenon, or does not use appropriate facts, concepts or principles to 
explain the phenomenon. 

b. To what extent did the prediction made by the student logically follow from the 
student's explanation? 

Level 4: 

The student makes a verifiable prediction that reflects creativity or insight 
into the character of the phenomenon. The prediction is entirely appropriate 
to the principles employed to explain the phenomenon. 

Level 3: 

The student makes a prediction that follows from the principles or concepts 
used to explain the phenomenon. The student's prediction can be verified 

Level 2: 

The student makes a prediction that reflects a misunderstanding of some 
aspects of the concepts or principles used to explain the phenomenon, or 
makes a prediction that presents difficulties for verification. 

Level 1: 

The student makes a prediction that cannot be verified. 
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To what extent did the experiment truly test the prediction? 



Level 4: 

The experiment is a complete and valid test of the prediction and addresses 
all important questions raised by the prediction. In addition, the experiment 
is well designed to provide complete and accurate data and provides a model 
of the experimental design. 

Level 3: 

The experiment is a fair test of the prediction and addresses the most 
important questions raised by the prediction. The experiment provides 
accurate data for evaluation. 

Level 2: 

The experiment addresses some important aspects of the prediction, but 
omits others. The design of the experiment produces some errors in data 
collection or interpretation. 

Level 1: 

The experiment does not test the central question in the prediction. The 
experimental design is seriously flawed and collection of accurate data is 
unlikely. 

d. To what extent did the explanation of the outcome of the experiment adequately 
relate to the student's initial explanation? 

Level 4: 

The student provides a complete and accurate explanation of the outcome of 
the acuvitv or experiment and does so in terms ot the relevant facts, concepts 
or principles. In addition, the student provides insights into the nature of the 
phenomenon studied, or the facts, concepts and principles used to explain it 

Level 3: 

The student provides a complete explanation of the outcome of the activity 
or experiment with no important errors. The student presents the 
explanation in terms of the relevant facts, concepts 2nd principles. 

Level 2: 

The student provides a general explanation of the outcome of the activity or 
experiment but omits one or two important aspects or the student may not 
relate the outcome very well to ths concepts or principles that were 
employed to generate the prediction. 

Level 1: 

The student provides an inaccurate, highly flawed explanation of how the 
outcome relates to the original explanation. 
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Generalized Rubrics for Invention Tasks 



a. To what extent would the invention proposed by the student improve upon the 
identified situation or meet the need that was identified? 

Level 4: 

The proposed invention provides a unique solution to the situation. The 
proposed invention reflects a high level of creativity. 

Level 3: 

The stated purpose provides a good answer to the identified situation or 
need. 

Level 2: 

The proposed invention will not provide a complete remedy for the situation. 
Level 1: 

The proposed invention has a little or no relation to the unmet need or 
situation described. 



b. How rigorous and important were the identified standards or criteria the final 
invention should meet? 

Level 4: 

The student sets out rigorous criteria well suited to the purpose of the 
invention. The student identifies only the highest achievable standards of 
quality as the acceptable outcome of his product. 

Level 3: 

The student establishes an appropriate set of criteria for the invention. 
Level 2: 

The student identifies criteria for the invention that may not be completely 
appropriate to the product or the student sets standards for completion that 
do not ensure a worthwhile or completed product 

Level 1: 

The student establishes criteria that fail to address the most important 
purposes for which the invention will be made. The student describes 
standards that are set so low that little quality can be expected 



c. How detailed and important were the revisions the student made on his initial 
model or draft? 

Level 4: 

The student reviews the draft or model at a considerable level of detail The 
revisions or improvements clearly bring the product closer to fulfilling the 
purpose for which the it is designed. The student's attention to the details of 
the draft or model makes a high quality product likely. 



Level 3: 

The student revises the draft or model in such a way that the purpose of the 
product is served. v * 

Level 2: 

The student revises the draft or model but attempts to address only the most 
obvious difficulties. 

Level 1: 

The student makes few, if any attempts at correction and appears satisfied 
with the initial draft or model, although obvious difficulties still remain to be 
addressed. 



d. To what extent did the final product meet the standards and criteria that had 
been identified? 

Level 4: 

The student develops a final product that meets the criteria established at a 
demanding level of quality. The product fulfills the purpose for which it was 
designed. In addmon, the product reflects creativity and establishes a model 
for creauve work of high quality. 

Level 3: 

The j tU j ent continues & e revision process until the product meets all 
standards and all criteria are satisfied. The product successfully serves the 
purpose for which it was designed. 

Level 2: 

The student revises the product until it meets minimum standards. 
Level 1: 

The student ends the process before the product has met minimum 
standards. The student's product does not meet many important criteria and 
fails m its purpose. 
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Generalized Rubrics for Collaborative Work 
Did the student work toward the achievement of the group goal? 
Level 4: 

SSS?a t0 \ C ach j evement of the group goal and elicits commitment form 
others throughout the process; contributes significantly to th^eTelSomem 
of group goals or mission and to the identification of roles ItaSSSf^S 

responsibflmes; regularly assesses progress toward goal achievement- leai £ 
celebrating successes, overcoming setbacks, and learning from both. 

Level 3: 

Sfiw? 1 • g - oal achiev ^ment throughout the process; helps to define ctoud 
? S1 ? ; con ? lete l ■"fc"* asks and fulfills iwponSbffi §2? 
makes suggestions throughout process for goal achievement TceleSatS 
successes and helps to overcome setbacks. «"^vcment, ceieorates 

Level 2: 

S?^ qU i iv0cal commitme , nt to group goal, or abandons it when faced with 
difficulty; leaves some tasks unfinished and/or does not My perform 

Level 1: 

Makes no commitment to group goal; characteristically leaves tasks 
unfinished and does not execute the responsibilities of Scd role- Sel 
not offer suggestions, nor consider successes or setbacks. 

Did the student demonstrate effective interpersonal communication skills? 
Level 4: 

Participates in group interactions without prompting and encourages others 
to participate; expresses ideas clearly and uses language thatT pfedse tod 
Sf Q e; H CheCl Ef otlielrs have understood; soUcite%e« from 

others and probes for clarity and elaboration; remains sensitive tc T own tod 
o&ers non-verbal cues ancf checks for accurate interpreStions- exp?es?es 
emotions m ways that encourage dialogue. ' c *P rc55es 

LevelS: 

Participates in group interactions without prompting; expresses ideas clearlv 
listens to ideas of others; remains aware & ow£ and o^n^TbS S' 
expresses emotions appropriately. es ' 
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Levels: 

Requires occasional prompting from others to interact; expresses ideas that 
lack clarity or have not been thought through; not completely aware of own 
and others non-verbal cues; expresses emotions in ways that can interfere 
with effective communication. 

Level 1: 

Interacts with others only after prompting; presents ideas prior to giving 
them adequate reflection; unaware of tne non-verbal cues of self and others; 
expresses emotion in ways that are disruptive. 



Did the student contribute to group maintenance? 
Level 4: 

Contributes to an atmosphere where individual differences - knowledge, 
experiences, abilities, opinions, styles, ethnicity and cultural backgrounds - 
are considered a group strength; demonstrates respect for and an interest in 
individual group members; regularly seeks feedback from group members 
and offers feedback constructively; leads members to assess group 
functioning; offers insightful evaluations; contributes useful suggestions for 
maintaining and/or improving; guides group toward consensus, "making sure 
all members have input; supports group actions. 

Level 3: 

Demonstrates respect for individual differences in knowledge, abilities, 
opinions, styles, ethnicity, and cultural backgrounds; responds positively to 
feedback from group members; participates in evaluation of group 
functioning and suggests ways to improves; contributes to group coming to 
consensus; supports group actions. 

Level 2: 

Accepts individual differences in knowledge, abilities, opinions, styles, 
ethnicity, and cultural backgrounds; responds to feedback from group 
members; accepts group consensus; does not work against group actions. 

Level 1: 

Demonstrates difficulty in accepting individual differences in knowledge, 
abilities, opinions, styles, ethnicity, and cultural backgrounds; ignores 
feedback from group members; attempts to undermine group effort 



Did the student self-assess and monitor own behavior? 
Level 4: 

Carefully assesses personal strengths and assumes responsibilities 
accordingly; knows when to provide leadership and when to set up 
opportunities for others to lead; knows when to speak and when to listen. 

Level 3: 

Assumes responsibilities consistent with personal strengths; expresses 
enthusiasm but does not dominate; tries to strike a balance between speaking 
and listening. 
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Level 2: 

Takes on roles that do not always accord with personal strengths; tends to 
monopolize group discussion or sometimes refrains from speaking when 
feedback is appropriate. r 6 

Level 1: 

Mistakes personal strengths and attempt* to take on unsuitable roles- 
dominates discussion or does not respond to requests for feedback. 
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Generalized Rubrics for Effective Communication 
Did the student communicate with diverse audiences? 
Level 4: 

Demonstrates the ability to communicate effectively with different audiences 
h. /ough a variety of strategies affecting the tone, style and message; employs 
communication techniques with perception and creativity; careftdly studies 
the needs, knowledge, and interests of the audience. 

Level 3: 

Demonstrates the ability to adjust tone, style and message to communicate 
with different audiences; demonstrates an understancfing of the needs, 
knowledge and interests of the audience. 

Level 2: 

Demonstrates some ability to adjust for audience, but has a limited command 
of strategies for varying tone, style and message for different audiences; work 
demonstrates some misconceptions about the characteristics of a given 
audience. 

Level 1: 

Demonstrates limited ability to adjust for the audience, and may not 
understand or use strategies for varying tone, style and message; 
demonstrates ignorance of towards the concerns or perspective of the 
audience. 



Did the student communicate to serve a purpose? 
Level 4: 

Demonstrates skillful use of a variety of communication strategies to inform, 
entertain or persuade; work reflects creativity or originality; clearly and 
effectively communicates a thematic idea, feeling and/or belief. 

Level 3: 

Demonstrates an ability to communicate for a particular purpose, such as to 
inform, entertain, persuade in the communication of a thematic idea, a 
feeling or belief. 

Level 2: 

Communicates with limited effectiveness for a given purpose; produces some 
confusion or uncertainty in communication of an idea, feeling or belief. 

Level 1: 

Demonstrates difficulty communicating for a purpose; produces messages 
that do not convey an idea, feeling or beliefs. 
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Did the student communicate effectively through a given medium? 
Level 4: 

Demonstrates proficiency in a particular communication mode, such as 
speaking, writing and audio-visual media, and demonstrates creative and 
thoughtful approaches in its use; excels in work in a given presentation 
format, such as the debate, panel discussion, the essay and videotaped 
documentary. 

Level 3: 

Demonstrates competency in the use of a particular communication mode, 
such as speaking, writing and audio-visual media; demonstrates the ability to 
communicate using a given presentation formats, such as the debate, panel 
discussion, the essay and videotaped documentary. 

Level 2: 

Shows limited competency in a particular medium of communication; ability 
to communicate effectively is limited in the presentation format attempted. 

Level 1: 

Does not demonstrate the ability to use the communication mode effectively; 
lacks competence in the format of the presentation. 



Did the student communicate through a quality product? 
Level 4: 

Demonstrates an ability to communicate through a product of high quality by 
the review, selection and consistent application of appropriate and 
demanding criteria for essential aspects oi the communication: purpose, 
audience and media. 

Level 3: 

Demonstrates an ability to communicate through products by the review, 
selection and application of appropriate criteria for essential aspects of the 
communication: purpose, audience and media. 

Level 2: 

Demonstrates some ability in the review, selection and application of criteria 
for communication, but does not give consistently adequate and carefiil 
attention to the process. 

Level 1: 

Fails to review, select or apply criteria in the development a communication 
product. 
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Generalized Rubrics for Information Gathering 

Did the student recognize where and how the project would benefit from 
additional information? 

Level 4: 

Performs a detailed and careful assessment of information needs before 
beginning the project; anticipates statements and conclusions that will 
require additional information; determines what information should be 
sought to provide new directions or insight. 

Level 3: 

Assesses the project to identify areas that require information for 
clarification or support; seeks information to confirm or verify statements or 
conclusions. 

Level 2: 

Seeks information on an as needed basis; does not preview project for 
information needs; does not consistently seek out information to support 
statements or conclusions. 

Level 1: 

Does not recognize where a project requires or would be helped with 
additional information; does not seek information to support statements or 
conclusions. 



Did the student search for and acquire information? 
Level 4: 

Demonstrates an extensive knowledge of basic information sources; 
commands a wide range of skills in using tools to retrieve information; 
demonstrates creativity and resourcefulness in the collection of data and the 
creation of original data. 

Level 3: 

Demonstrates a knowledge of basic information resources and services, such 
as libraries, computer databases and encyclopedias; demonstrates skills in 
using tools to retrieve information, such as bibliographies, indexes and 
computer searching techniques; demonstrates an ability to acquire 
information independently through observation skills and techniques such as 
the interview and survey. 

Level 2: 

Demonstrates some basic knowledge of information resources but does not 
identify all likely sources; has limited skills in using tools to retrieve 
information; requires close guidance in the collection of data through 
personal observation. 
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Level 1: 

Demonstrates little familiarity with resources; demonstrates only 
rudimentary skills in the use of some tools; can provide little or no 
dependable data through personal observation. 

Did the student assess the value of information? 
Level 4: 

Accurately determines the relevance and value of all information gathered 
for the task; with careful analysis determines the credibility and accuracy of 
the information and the authority of the source. 

Level 3: 

Determines the relevance of information for the project; determines the 
credibility of information by evaluating its credibility, accuracy and the 
authority of the source. ' 

Level 2: 

Applies some information that is not directly relevant to the task; accepts 
information that closer scrutiny shows is not entirely credible or accurate. 

Level 1: 

Usually accepts information at face value; does not examine information 
closely for accuracy or credibility. 



Did the student interpret and synthesize information? 
Level 4: 

Exhausts data for factual information, and for supplementary information 
such as that conveyed by context and connotation; distinguishes data from 
the inferences of others and provides well reasoned inferences from data- 
synthesizes data from disparate sources to provide new insight into the task 
at hand. °^ 

Level 3: 

Accurately reads and interprets data for information; makes reasoned 

inferences from data; synthesizes information from sources to provide 

support for the task. r 

Level 2: 

Cannot consistently interpret data for information; sometimes fails to make 
reasoned inferences; uses information without prior synthesis or integration. 

Level 1: 

Does not interpret information in a way that contributes to the task; fails to 
integrate information. 
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Generalized Rubrics for Self-regulation 

a. Did the student seek different perspectives and consider choices before 
acting? 

Level 4: 

Recognizes when consideration of options would be beneficial; remains 
flexible and explores possibilities before proceeding; seeks out opinions and 
advice from reliable sources; considers all options and suggestions 
completely and carefully before acting. 

Level 3: 

Identifies situations that could benefit from options; remains open to 
alternative approaches before proceeding; considers the opinions and advice 
of others, but acts only after careful consideration. 

Level 2: 

Sometimes fails to recognize the value of considering options; occasionally 
resists considering alternative views; overvalues or undervalues the opinions 
and advice of others; sometimes acts without careful thought 

Level 1: 

Fails to recognize the advantage of different perspectives or to consider 
options; remains inflexible; adopts or ignores advice from others without 
consideration. 



b. Did the student push the limits of his/her abilities and persevere when faced 
with difficult situations? 

Level 4: 

Seeks challenges as a means of learning and to increase competence; strives 
to exceed expectations; overcomes problems and adversity with a positive, 
but realistic perspective. 

Level 3: 

Accepts or creates challenges for oneself that push the limits of one's ability; 
meets challenging expectations; perseveres through difficulties; maintains a 
positive outlook. 

Level 2: 

Accepts challenges that do not create a real test of abilities or are not 
demanding; does not consistently persevere to master problems or 
difficulties; occasionally takes on a negative or defeatist perspective 

Level 1: 

Avoids challenges that test the limits of abilities; quick to drop a task in the 
face of difficulties; takes on a defeatist or apathetic view of difficulties. 
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achievi?g d thlm? eStabUSh ° lear g ° aIS a " d manage P™*"* towards 

Level 4: 

Carefully consider priorities and sets goals accordingly; generates plans for 
goal achievement that reflect insight into personal strengths and weaknesses- 
regularly evaluates behavior and continually works to improve on original 
plan; after achieving or changing goal, reflects on process and critically 
analyzes what worked and what did not in order to improve future 
performance. 

Level 3: 

Sets clear personal goals, generates a plan for goal achievement; evaluates 
progress and makes modifications when necessary; after achieving or 
changing goal, reflects on effectiveness of plan. s 

Level 2: 

Sets personal goals that lack complete clarity; does not complete a plan for 
goal achievement; does not consistently or reliably evaluate progress or make 
adjustments for improvement; often fails to consider performance after the 
achievement or change of goals. 

Level 1: 

Rarely sets personal goals; fails to make a workable plan for the 
accomplishment of a goal; does not evaluate progress or make adjustments 
towards the goal; does not reflect on work towards a goal. 

d. Did the student generate and pursue personal standards of performance? 
Level 4: 

Generates^ clear personal standards of performance by thoughtful 
consideration of both accepted and established criteria and r ?onal 
pnonties and goals; monitors progress toward standards by Eliciting 
feedback, applying criteria, and generating plans for improving. 

Level 3: 

Generates personal standards of performance that incorporate established 
criteria and personal priorities and goals; monitors progress toward standards 
by applying criteria and identifying areas for improvement. 

Level 2: 

Recognizes and applies personal standards of performance, but has difficulty 
generating them or reviewing standards for consistency with accepted criteria 
or personal priorities and goals; inconsistently monitors progress towards 
goals, and makes sporadic efforts for improvement. 

Level 1: 

Cannot generate personal standards of performance; infrequently applies 
standards of performance or considers established criteria; makes little nr no 
effort to monitor the quality of personal efforts. 
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SECURED TASKS 
ELEMENTARY LEVEL 



COMPARISON 



(Students work independently for a 45 minute period of time. They can use their 
textbooks and their notes. At the end of the time period they present their 
conclusions on a chart) 

You have been studying two types of literature - the fable and the tall tale. Show 
how these types of literature are alike in two ways and how they are different in two 

ways. 



CLASSIFICATION 



(Students work independently for a 45 minute time period at the end of which they 
present their conclusions on a chart) 

We have been learning about different animals in the zoo: the lion, the ostrich, the 
python, the orangutan, the elephant, the zebra, the owl, the puma, the buffalo, and 
the alligator. Organize these animals into at least three groups and explain why you 
grouped them the way you did. 



STRUCTURAL ANALYSIS 



(Students are shown a five minute videotape describing the workings of an ant 
colony. The are also given a written script of the content of the videotape. At the 
end of a 45 minute period of time, they present their conclusions in written form.) 

In the videotape you learned about ant colonies. What was the most important 
piece of information they were trying to present in the videotape? How did you 
know it was the most important 



SUPPORTED INDUCTION 



([Students are read information about a fictitious city in the United States that is not 
in their state. They are also provided with pictures representing the information 
that is read to them. They are then given §0 minutes to draw their conclusions 
which are presented in written form with accompanying pictures.) 
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You have fust heard information about a make believe city in the United States. 
Based on the information you have heard, what can you conclude about the people 
in this city and they way that they live? Explain how you came to each of your 
conclusions. 



SUPPORTED DEDUCTION 



(Students work independently for a 35 minute period of time, at the end of which 
they turn in their conclusions on an audiotape. They may use their books and their 
notes.) 

Pretend that you are asked to read a story and are told that it is a fable. Before you 
begin to read it what could you conclude must be in the story? Explain why you 
know these things must be in the story and give an example of each thing you 
identify, 

ERROR ANALYSIS 



(Students work independently for a 25-minute period, at the end of which time they 
present their reasoning on an audiotape.) 

Gabrielle enters 1,585 x 2.7 into her calculator. The display reads 42790.5. Is this 
answer reasonable? Explain. 



CONSTRUCTING SUPPORT 



(Students work independently for a 40 minute time period, at the end of which they 
present their argument on an audiotape. They may use their textbooks and their 
notes.) 

What do you think about using animal fur for coats? Construct an argument for or 
against their use. 



EXTENDING 



(Students are read the story Jack and the Beanstalk. They then work independently 
tor 20 minutes at the end ot which they record their answers on audiotape.) 

Canyou think of something that is not another story, that is very much like Jack and 
the Beanstalk. It might be something that happened to you or something you heard 
about When vou have selected something that is like Jack end the Beanstalk explain 
what it is and how it is alike. Remember, you can't use another story. 
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DECISION MAKING 



(Students are provided with information about various types of bicycles. Working 
independently they use this information to make a selection as to the type of bicycle 
they would like to buy. They report their decision in written or outline form.) 

Which bike would be best for you? Make sure you clearly explain why the one you 
have selected is the best. 



INVESTIGATION 



Investigation (Definitive) 

(Students are provided with a worksheet with sets of turnaround facts i.e, 4 + 2 «= 6; 
2 + 4 = 6; sums to 8. They work independently with counters modeling the 
turnaround facts. At the end of a 15-minute time period, students explain their 
description of turnaround facts on audiotape.) 

We have been learning addition facts with sums to 8. The facts on this worksheet 
are special. They are called turnaround facts. Model the facts with your counters. 
Explain why you think they are called turnaround facts. What do you notice about 
the addends? What do you notice about the sums? 

Investigation (Historical) 

(Students work independently for two hours. They can use reference books about 
the environment and their textbooks. At the end of the time period, students 
present their conclusions as a written report.) 

The plastic rings that hold six-packs of soft drinks are a danger to the nsh in the 
ocean. Some environmentalists claim that people that litter are responsible for 
killing a large portion of sealife in our waters. Explain how these six-pack holders 
have been a threat to fish. 

Investigation (Projective) 

(Students may use aw notes or their social studies book over a one-hour time 
period. At the end of the time period, the students present their ideas in an oral 
report) 

When the Otis Steam Elevator Company installed the first passenger elevator in a 
shop in New York City in 1857, it made a major impact on businesses and 
construction. Pretend that the elevator was never invented Describe what the 
world would look like. How would this change your everyday life? What kinds of 
things would you no longer be able to do? 



SYSTEMS ANALYSIS 



(Students are provided with a worksheet with several function machines using the 
operations of addition and subtraction. They work independently for a 45-nunute 
period. At the end of the time period, they present their findings orally.) 

This is a function machine. It is used to add numbers. It can also be used to 
subtract numbers. Look at the worksheet How does the machine work? What are 
the parts and how do they go together? What happens when one part changes? 



PROBLEM SOLVING 



(Students work independently for a 45-minute period. They can use their textbooks 
and books about the environment. At the end of the time period they present their 
ideas in a chart) 

There are some hunter-gatherer tribes still living in remote regions of the tropics. 
Pretend you are one of those hunter-gatherers. However, you have broken your leg 
and cannot move very quickly. Desnbe what you would do to still be able to hunt 
and gather. What would be your limitations in hunting and gathering? 



EXPERIMENTAL INQUIRY 



(Students work independently for a 25-minute period and present their results in a 
chart along with a written explanation.) 

How many times do you need to roll a 6-sided number cube in order to roll all six 
numbers? Describe what you observed when you first started to roll the dice, what 
you predicted and what you concluded. 



INVENTION 



Students work independently for a three class period, and have access to graph 
paper, rulers, and their textbooks. They present their scale drawings along with an 
audiotape explanation.) 

Using a scale drawing, design a state-of-the an entertainment center to be used to 
house all of the latest electronic equipment Be sure that the dimensions of the 
audio and video equipment is fairly standard. 
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SECURED TASKS 
MIDDLE SCHOOL AND JUNIOR HIGH LEVELS 



COMPARISON 



(Over a one and one-half hour period, students work individually using their notes 
and textbooks. At the end of that time period, they submit an informal outline.) 

Slavery or bondage has been a way of life in many societies throughout history. 
Write an essay comparing a week in the life of a^ Roman slave and a week in the life 
of a slave in the American South prior to the Civil War. Make sure that the things 
on which you compare the two, illustrate important characteristics of the societies in 
Rome and in the South. 



CLASSIFICATION 



(Over a two hour period of time, students work independently to produce a chart 
depicting their classification system. Teachers accompany students to the site. 
Students are then given an additional hour in the classroom to redraw and polish the 
chart. Books and notes may be used.) 

In a moment you will be taken to a small area of ground (urban or prairie). 
Develop a classification system for the items you find there. Present your system in 
a chart and be prepared to explain why you used the categories you did. 



STRUCTURAL ANALYSIS 



(Students work independently over a period of two hours. They are provided with 
the story of Daedalus and Icarus which they have previously been exposed to. They 
are also given a reproduction of the painting The Fall of Icarus." During the two 
hours, they may use their notes. The final product is a written report.) 

Read the story of Daedalus and Icarus from Greek mythology and then examine the 
painting The Fall of Icarus" by Pieter Brueghel, Sr. Discuss the figures and objects 
m the painting and their relationship to the story. Describe how the main idea from 
the story is depicted in the painting. 




SUPPORTED INDUCTION 



(Students work independently over a two hour period of time. They are provided 
Ssay foS) a neWSpapCr ' At end of ** P eriod P^sent Sefr findfcg I in 



As an archaeologist in the year 2491, you unearth a newspaper from the vear 1992 
KaHnnV 1 ^, b ^ (^-^egradable) in a lanMl ThL fe^e only 
mformation archaeologists have on this lost society. It is a momentous tecoverV 
^rl, U w% been - cb0Sen "5* a descri P^n of the lost society. Usbg^ S 
J^^^F"" 1811 ? m P a P er > w1iat inferences can you make abom tiK 
yarn ^Jffi? 1116 Conclusjon J™ «« t0 ^ information you used to form 



SUPPORTED DEDUCTION 



23 inde P ende ntly over an hour period of time. They can use their notes 
andtheir textbooks. At the end of an hour, they present the* answers fa f written 



JSLSl Wa l S ° Ug u h a of natural histov y ™ d come across a type of 

animd you have never heard of before. The only information provided about '4 

SS^wpi? • 171)6 ° f mammSl - mat COul< * y° u include must be ttue abom 
we animal? Explain your reasoning. 



ERROR ANALYSIS 



tttK rk ^ependently using textbooks, notes, etc. At the end of that period 
they make an oral presentauon to the rater and respond to questions.) 

In the Medieval times, women were convicted of witchcraft if they survived a varietv 

SjflShC E? 35 % dUDldng P0 ° L Similarl * crimiMls wereffl mnocem or 
f£f£ iL^ aCtl0nS t0 ^e 111 ««* as placing their hands in boiling ol 
Using these practices or some others of your own choosing, describe the specific 
errors m reasoning the people of these times used in judging people d i witche? 

CONSTRUCTING SUPPORT 

(Over a two hour period, students work independently using textbooks and notes 
Their arguments are presented in essay form.) 

The Revolutionary war began as a result of differences between the Colonists who 
were British .citizens, and King George m of Britain. For years, the CdS had 
protested Britain's policy of taxing the Colonies without givmg them ^reweStion 
in Parliament However, the British believed they had the right to to le CoSm'es 
to help pay for the protection of the Colonies. For exampIefBritain spen fa great 
deal of money on the French and the Indian war which was fought to make the 



Colonies safe. In 1776, some of the Colonists decided to split with Britain and laid 
out their reasons for doing so in the Declaration of Independence. Many people 
had to take sides in this quarrel which split homes and families. Imagine that you 
are a colonist and have to make a choice and defend that choice to your familv. 
Construct an argument as to why you wish to stay allied to Britain or cut the ties and 
become independent. 



EXTENDING 



(Students work independendy over an hour's period of time. They can use their 
fonn!) textbooks - At * e end or " 311 hour » *ey present their conclusions in essay 

Ants live in social groups just like humans. Like humans, they have rules in their 
society. Describe some of the rules that govern ant societies. Then describe how 
the patterns you have identified in the insect kingdom are like the patterns that vou 
see m human society. J 



DECISION MAKING 



(Over a three hour period of time, students view a 15 minute video on the 
impeachment trial of Andrew Johnson, and are allowed to take notes. Then, using 
their notes and textbooks, the students prepare an oral presentation that is made at 
the end of the three hour time block.) 

In the videotape, you saw that in 1886, Congress held an impeachment hearing for 
President Andrew Johnson, successor to Abraham Lincoln because Johnson 
dismissed a government officer. But, as the videotape showed, many members of 
Congress wanted to impeach Johnson because he went against their wishes about 
how to treat the South after the Civil War. You are Edmund G. Ross, a one-year 
Republican Senator from Kansas who has served in the Union Army, and you 
dislike Johnson. But, you have to weigh your feelings against what you believe is 
best for the country. You know that yours will be the vote that decides whether to 
impeach Johnson or not. List the arguments for both sides and consider the 
consequences of the action. Usiny only t he information availahle to Edmund G. 
fiQSS. make a decision and explain why you voted the way you did. 



INVESTIGATION 



Investigation (Definitive) 

(Students are provided with a copy of the Second Amendment to the Constitution 
and are allowed to use textbooks and notes. They work independently for a two 
hour time period at the end of which they present their conclusions in written form.) 



ERIC 



The Second Amendment to the Constitution talks about the right of the people to 
keep and bear arms. The phrase "right of the people to keep and bear arms" has led 
to a great deal of controversy and discussion. Explain what yj2ii think is the intent of 
this amendment. Back up your explanation with clear examples of how this 
amendment could be reworded to reflect your views and clear up the confusion? 

Investigation (Historical) 

(Students work independently for an hour and a half. They can use their notes, any 
previous research they may have done and their textbooks. At the end of the time 
period, students present their conclusions as an oral report.) 

The Anasazi lived in the Four Corners area of the United States 1,000 years ago. 
Then about 1300 AD, all signs of their civilization ceased. Some archaeologists say 
that they migrated out of the area because of drought or famine. Others say they 
integrated with other tribes who settled in the area and left their cliff dwellings for a 
different lifestyle. Describe your explanation for why the Anasazi disappeared and 
show how it is different from and why it is better than other explanations. 

Investigation (Projective) 

(Students may use any notes, previous research they mav have done, and their 
textbooks over a one-hour penod of time. At the "end of the time period, the 
students present their conclusions in essay form.) 

Pretend that there are no fossil fuels available for human use due to some 
catastrophic event. Other fuels and potential energy sources are available such as 
wood, water, sunlight, etc. Describe what your life is now like. For instance, you 
might describe such things as the contents of your trash, your food (how it is 
produced, distributed, packaged, etc.), what your school is like, how it is powered 
and heated and how you get there. For each important aspect of your life you 
describe, clearly show how it relates to the lack of fossil fuels. 

SYSTEMS ANALYSIS 

(Over a two hour time period, students use their textbooks, notes and the results of 
previous research. At the end of the time period, students present a detailed chart 
with a written explanation.) 

In a diagram, show the different items that are in the food chain for a mountain lion. 
Then describe the natural methods of change that are found within the systemand 
how the lion adapts to change. Also describe what would happen if a part of the 
system was removed or interfered with because of drought or pollution. 
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PROBLEM SOLVING 



(Students work independently or in pairs over a two hour period of time. They are 
provided with a detailed topographical map on which to trace their route. At the 
end of the time period, student's present their route traced on the map accompanied 
by explanations in written form.) 

The year is 1850. You are the wagon master of a wagon train of pioneer families on 
its way from Ohio to California. Unfortunately, none of the wagons are able to go 
Ihigjish water and your bridge and raft building capabilities on the trail are 
extremely limited. You may use bridges or ferries that actually existed in 1850. It is 
your job to find a new route for the wagon train which will eliminate taking the 
wagons through water. Your journey may take as long as you like but must take the 
seasons mto consideration. Trace your route on a map. 



EXPERIMENTAL INQUIRY 



(Suggested time: 2 weeks. This task should be conducted in two stages. Stage 1. 
Students work individually for one hour to produce a written design for a study 
including how they will collect and interpret data. The rater works with the student 
to examine and eliminate obvious flaws. The student is then given two weeks to 
collect data. Stage 2. The student interprets and presents the findings in a written 
and oral report to the rater and responds to questions about conclusions drawn.) 

Example of a study 

On your wav to school in the morning, you notice that more male drivers seem to be 
running red lights than female drivers. Assume that this is true and describe some 
possible explanation for this behavior? Next, make a prediction based on your 
explanation and design a study that will test your explanation. Cany out your study 
and discuss the results in relationship to your original explanation. 



INVENTION 



(Over a two hour period of time, students are shown a videotape and asked to 
invent a process more efficient than the one shown in the tape. Students work 
independently and have access to notes, drawing tools, textbooks and previous 
research.) 

In the video you watched an Eskimo catch fish using primitive tools. Using modern 
tools, invent a more efficient way of catching fish in the same river. 
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SECURED TASKS 
HIGH SCHOOL LEVEL 



COMPARISON 



(Students work individually and are given one hour to finish the task. Thev 
Stay fo C nn) eir textbooks - ^ res P°nses a7e reported g 



How do diamond and zirconium compare in terms of their scarcity? What 
^ hap i ei ! ? ^ ^etplace if either should become scarce? For die 

zs&sssssg^ above describe how diam ° nd - d « 



CLASSIHCATION 



(Students work independently and are given two hours to complete the task. 
While working on tne task tney are provided with the necessa P ry documems* 
and information to construct their answers. At the end of the two hours 
students present their answers orally to a panel of teachers). 

There are many different regions within our state (neighborhoods 
moun ains, counties, ernes, etcj The various types of regions can be 
organized into categories by considering how people use the enScSSen? 
For example, people can use the environment for dwellings, rccSSSS 

nSL^Sfo 65 * *» C * teS0n >? of base * °n their Se a?e 

dwellings, 2) those used for recreation and 3) those used for 
natural resources. In our state examples of each of these categories of use 
exist. Provide at least three examples'within our state for each of &e Arel 
categories of how regions can be used. Make sure you describe the defining 

SSffSSSh^)^ (e - g - what are charac:eristics 

STRUCTURAL ANALYSIS 

(Working independently students are provided with a newspaper editorial. 
Mto£tom) mUSt complete the ^ k in ^ hour and submit then "responses in 

SfJSft^ ° f - ±is news P, a P«F editorial is that the city's plan for a new 
baseball stadium is not sound. Two reasons the author gave is that the site 
has inadequate parking and is too far from the city's population base 
Describe in outline form the support provided for these reasons alone with 
the other reasons listed and their support Make sure you identify any 
subthemes along with the support for those themes. ^ V 
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SUPPORTED INDUCTION 



(Students work independently for a 1 1/2 hour period of time. They are 
allowed to use their notes and their textbooks* At the end of the time period 
they present their answers in essay form). 

Green plants produce their own food by taking energy from the sun and 
using air, water and minerals from their environment Animals eat plants 
and other animals. When animals die they decompose and form part of the 
organic nutrients in the soil. What generalizations can you make about how 
energy flows through an ecosystem? Describe the specific points you used in 
drawing your conclusion and the reasoning behind it 



SUPPORTED DEDUCTION 



(Students work independently over a three hour period of time. They are 
provided with a videotape illustrating a New England town meeting and a 
Senate debate. At the end of the period they present their answers orally to 
a panel of judges). 

The complexity and number of layers within a political system determines the 
degree of access individuals have to the decision-making process. Based on 
this generalization, what conclusions could you draw about the differences in 
decisions that are made in a New England town meeting versus a senate 
debate?^ Also, what conclusions can you draw about the differences between 
a participatory and a representative democracy? Illustrate your conclusion 
with specific examples. 



ERROR ANALYSIS 



(While working independently over a 1 1/2 hour period of time students are 
presented with an advertisement They may also use their notes regarding 
common types of fallacies found in advertising. At the end of the time period 
students present their answers in written form). 

This recent advertisement suggests that 'one million people can't be wrong* 
for having selected the product advertised. But certainly one million persons 
can each buy a product once and decide that they don't like it Ifs an error 
then, to assume that based on the fact that one million people bought the 
product, you should buy the product Describe what effect this claim has on 
(or is intended to have on) the viewer. Additionally, describe how the 
advertiser could present this information in a manner that is not misleading. 
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CONSTRUCTING SUPPORT 



(While working independently during a 1 1/2 hour time period, students are 
allowed to use their textbooks and their notes. At the end of the period they 
present their answers in written form). F 7 

Some physicians assert that at the first sign of physicalpain, a person should 
seek to lessen the intensity of sound causing the pain. They argue that pain is 
a sign of injury to the body, thus hearing loss occurs at the fim sign of pain. 
Either provide more evidence to support this claim or provide evidence to 
counteract Be sure to qualif • your conclusions. 



EXTENDING 



(While working independently for a 3 hour block of time students are 
presented with a videotape containing clips from TV dramas and situation 
comedies. At the end of the time period they present their conclusions orallv 
to an expert rater). ' 

Dramatic series on television have a structure different from comedies For 
example, we don't have the term 'situation drama', because dr amas are 
usually concerned with the development of a story line over several episodes 
Like situation comedy, TV drama series rarely depict a character developing 
or changing over time, although characters may be drawn in greater depth* 
In what other abstract ways are the two genres similar and different' For 
example, how might they differ in their use of a character flaw to provide 
motivanon? How would either genre use the unexpected or improbable 
event as a means of altering the plot direction? 



DECISION MAKING 

(Students work independently for a period of 2 hours. During that time they 
may use then- notes. They are also provided with two articles describing the 
background to Queen Isabella's decision. At the end of the period thev 
present their answers in written form). J 

You are Queen Isabella and must decide whether Columbus should be 
funded. You should not use benefit of hindsight, but work only with what 
was available to Queen Isabella at the time. Your primary concern as Queen 
£ to keep the public treasury sound and to work for the public good. 
However, you are also very interested in establishing new trade routes. You 
should consider the costs of an ocean venture both in monetary terms and 
possible loss of life. There are no guarantees of success. Make the choice 
and defend it 



INVESTIGATION 



Investigation (Definitive) (Students work independently for a two hour 
period. They are provided with an article on the concept of a democracy. At 
the end of the two hours students present their findings orally). 

Your task is to describe the critical attributes of a pure democracy 
Specifically, determine and describe the essential characteristics of a 
democracy - those elements without which a political system is not a 
democracy. Additionally, identify elements that are commonly associated 
with a democracy but are not necessarily defining characteristics. Finally 
describe one or more conflicting viewpoints about democracies and then 
state and defend your viewpoint on the issue. 



Investigation (Historical) (Students work independently for a two hour 
period of time. They can use their notes and their textbooks. At the end of 
the period they present their findings in written form). 

What happened to the Dinosaurs? There are competing theories as to how 
dinosaurs became extinct. All of the theories, though, agree that it had 
something to do with the environment. Some say that an ice age caused their 
demise, others, that a comet sent dust into the atmosphere and blocked off 
the suns rays. How could either scenario explain the dinosaurs' extinction? 
What evidence could be brought to s, pport or refute either theory*? Can 
you suggest a way to resolve this puzzle? ' 



Investigation (Projective) (While working independently over a 2 hour time 
period students are allowed to use their notes and their textbook. At the end 
of the period they make their presentations orally). 

While England was the first country to begin industrializing in the late 19th 
century, a number of countries did not start until late in this century. As 
non-industnalized countries now begin to become industrialized it's essential 
that we understand what kind of effect such industrialization might have on 
the country in question as well as the world community. Select one country 
m the early stages of industrialization and describe those changes that we can 
predict with certainty. Identify those areas that give rise to the greatest 
concerns about the wisdom of transforming that society to an industrial 
society. Describe a scenario that might provide the best of both worlds for 
the country ~ the benefits of an industrial society without its h aza rds 
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SYSTEMS ANALYSIS 



time period they pr^t tSh&^l^ At the end of 



°o f fTtTte d 25 * ^ tCm for communicau'n« 
Define the componenteof you rststS ?„Hth^ S10n 5 "F 6 avaiIabIe *° you) 
describe the limits of the sZT&ft^n^ nd ^" ~ ^ 
type of errors that can creec i faito iSSrm^v nty ? r mterest ' Iden tify the 
and how the ^^£"-53? 35 11 15 «f£d within theorem 
interface of th^em " Se^rTS-TC. F{na11 ,* d «<*°V the 
change in character of inform^n^htn^ViJ^ tX ^ ple ' describe 
from other systems and com^S^tSffS^^ communication 

PROBLEM SOLVING 

u^nTtS^ T*ey are allowed to 

*ake their presentation end of hours students 

Using numbers in a home address makes it easv tn ft** » t, 
house numbers are alwavs in aseenSSJ y ? find a house because the 
instead of street narS affc ^^fiS'lS^ 2^ Street numb ^ 
more numbers instead of namel^ m Znk Ut each . we seera to find 
telephone numbers. Is ^^t^^cJi^th?^ numbers > 
but, the use words and names in place of 7*^9 V fficiency Pj ni mibers, 
busmess addressing scheme for eSmnU? w m? In ,i ,ur residential and 
system that wouldn\ use 'wtexs^ZLSZZ n°l! Id you desi S n a 8*1 
make it easy for someone to find I an a^^W^S ^ 
solutions to your Droblem <>Wt , ress/ . Llst at least two possible 

addresses and explain how i° SSmoKV^S" 1 d ? mI one sectio ° of 
an address without the use of SS^J^g^ il ^ to find 



EXPERIMENTAL INQUIRY 
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You ye observed that when you are descending in an elevator, you feel 
heavier as the elevator comes to a stop. Have you gained weight suddenly, 
then lost it again? How can you explain this? fiaseJ on your understanding 
SLIT S?!? pl ?t ta^W. "Mto a Prediction about the extent to which a 
given object will weigh differently and in a specific situation. Set up an 
experiment .that : wffl test your prediction and cany out the experiment and 
then describe whether your experiment proved or disproved your hypothesis 
and the extent to whicfc the principles you've described stfilVold true. 
may use any of the equipment in the classroom to set up your experiment 



INVENTION 



(Students work independently for a 1 1/2 hour block of time. At the end of 
that time period they present a sketch or a diagram and make an oral report. 

Someday people will live on the Moon. The environment there is very harsh, 

S^n an l P !° pl M e , wU need a place . 10 Uve **** "® ^PPort them. Invent 
something that will conserve water m some way. Explain what aspects of 
lunar environment you have taken into consideration when you created your 
invention (limited space, resources, etc.). Develop a diagrarii or sketch of the 
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